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THE NEWER METHODS OF MEASURING AND 
APPLYING THE ROENTGEN DOSE 


Henry Scumitz, A. M., M.D., F. A.C.S8. 
Chicago, Illinois 


On my recent trip to Europe I had the opportunity to 
observe the researches carried on in roentgen and radium 
therapy. Two things impressed me as being of great im- 
portance, namely, the perfection of an instrument for the 
exact measurement of radiations, and the bearing such 
measurements have on the development of a radiation 
technique. 

The measuring instrument is the iontometer of Kroenig 
and Friedrich. To explain its application it will be neces- 
sary to recapitulate certain factors and definitions, as, the 
intensity of the rays, the surface energy, the hardness of 
rays, and the roentgen dose. 

The intensity of the rays (I) is the quantity of radiation 
energy (E) divided by the unit area (f) — (1 sq. em.) 
times the unit of time (t) — (1 second). It is expressed in 


the formula I—*- 

The surface energy (F) is the product of radiation en- 
ergy (E) and unit of time if the radiation is projected 
perpendicularly upon the surface, 7. e., F —I1. t. 


The last two formulae must be modified if the radiation 


strikes the surface obliquely by adding the factor cos ¢. 


Phi is the angle formed by the axis of the ray beam with 


the surface. The formulae are then I — =~ cos ¢ and 


f. t. 
F = 1. t. cos $ 
The hardness of the rays depends on their wave lengths. 
The higher the voltage, the greater is the velocity of the 
electrons, the shorter are the wave lengths of the rays and 
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the greater is the penetrability. Penetrability is expressed 
by the absorption coefficient. If all the rays, entering and 
leaving a given layer or sheet of material, are homogeneous, 
1. e., of the same quality, then the rays are absorbed ex- 
ponentially by the layer and successive similar layers of 
material absorb equal fractions of what they receive. If d 
is the fraction of intensity which is absorbed in the layer of 
the thickness d (in em.) then J, — I,. e Ad. I, is the in- 
tensity of the radiation beam when it enters, I, the intensity 
when it leaves the layer, d is the thickness of the layer, e 
=(2.72) is the base of the hyperbolic system of logarithms, 
» is the linear absorption coefficient. It follows that ’ = 
23 (log I, — log I, ). The logarithms are to base 10. If 
in a set of observations with homogeneous rays log I, is 
plotted as ordinate against d the graph is a straight line 
and is 2.3 times the slope of the line. 

The law of absorption can only be applied to rays of the 
same wave lengths. A roentgen ray beam is always com- 
posed of rays of very different wave lengths. It is a heter- 
ogeneous or inhomogenous radiation. Therefore it is im- 
possible to correctly compute the absorption coefficient. 
Some workers prefer to think in terms of the thickness h, 
in which layer the intensity is absorbed one-half. Christen 
introduced the half absorption value layer and defined it as 
the layer of h (em) of a substance which has absorbed one- 
half of the radiation. The law of absorption is expressed 
thus: I, = I, (4y4 I, is the surface intensity of the 
beam, I, the intensity remaining after leaving the layer, d 
the thickness of the entire object and h the layer which ab- 
sorbed one-half of the surface intensity. If d equals h, then 
the intensity has decreased one-half. In the successive sim- 
ilar layer of h the intensity I again decreases by one-half, 
Ww e,%.%I1— | I, and in the third layer to%. 441 
equals 14 I and so forth. 

Inhomogenity or heterogenity (H) is defined as the quo- 
tient of the first two half value layers. Should the surface 
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intensity decrease to 4 after penetrating a layer of 2 em., 
and the remaining intensity decrease 1%4 after passing 
through a layer of 3 em. then H = +- 

Dosis comprises the quantity of radiation energy absorbed 
in a biological or test object. If E, designates the energy 
striking the surface of a biological object of a known vol- 
ume V and E, the energy when it leaves the object, then the 
difference between E, and E2 is the roentgendose. 

The unit of the roentgendose is defined as the roentgen- 
energy absorbed per unit of volume (1 cem.) of the biologie 


object. If a given part of a body that is being treated has 
E,-E, 
V 





the volume V then the dose in this part is D — 


This dose is only a mean one, because the surface of the 
body V receives a larger dose than the very thin lowest 
stratum in the depth of the body, because the intensity or 
energy is gradually reduced by absorption and diffusion as 
the beam of rays advances from the surface to the deeper 
layer. We, therefore, speak of surface and depth doses. 
The surface dose is the ray energy absorbed in a very thin 
layer of the surface per unit of volume (7. e., 1 eem.) and the 
depth dose the energy absorbed in a very thin layer at the 
base per unit volume. If F, indicates the surface energy 
and F, the depth energy, then F, = I,. t and F, eqauls I, .t. 
The point source of the radiation beam is so far distant 
from the body, usually from 30 to 50 em., that the decrease 
in intensity according to the law of the inverse ratio plays 
a negligible role. The intensities of F, and F, are prac- 

F,—F, 


tically the same and —— =D. If we further suppose 


that the height of the prism V equals the half value layer h, 

then the intensity at the depth layer is one-half the inten- 
ei 

sity at the surface layer: I, = + I, and D = hee 


+ KF, 


2 





The volume V is 1. h, hence D — 





h 
Expressed in words we may state: The dose is defined 
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by the surface energy and the half value layer. It is di- 
rectly proportional to the surface energy and indirectly to 
the half value layer. The half value layer can be replaced 
by the absorption coefficient. 


MEASUREMENT OF INTENSITY, HARDNESS AND Dose 


The measuring of the intensity of the rays is exclusively 
performed with the ionization method. The necessity of 
measuring the intensity of the rays at every possible point 
of the radiated object required a modification of the appa- 
ratus. The ionization chamber was given a form which 
enabled one to insert it into the object like a sound. The 
measurement depended on the discharge of an electroscope 
charged with a known capacity. Friedrich used the Wulf 
two-leaf electroscope, the deflection of the leaves was deter- 
mined with a reading microscope provided with a scale in 
the occular. The electroscope was connected by a copper 
wire imbedded in a dielectric cable of a length of ten feet 
with the ionization chamber which has a unit volume of 1 
ecm. The instrument was carefully protected from all un- 
desirable radiations or high frequency currents by ground- 
ing the various parts. (See Fig. 1.) Secondary radiations 
or electrons were obviated by using a chamber made of cow 
horn covered inside and outside with graphite. All meas- 
urements were determined with such an apparatus. The 
results obtained are relative ones. This is deemed per- 
fectly accurate if the apparatus, the source of radiations 
and the quality of the rays remain the same. Radiations of 
different qualities cannot be compared as the varying inten- 
sities result in varying readings. 


The hardness of the radiation is determined by measuring 
the intensity of the radiation with the electrometer at the 
surface as well as at the depth of the object or body to be 
radiated. The intensity differs according to variations in 
distance of the source of rays from the object, the focal dis- 
tance, the kind and thickness of the filter and the size of the 
field or portal of entrance. 
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The measurement of the hardness of the rays presupposes 
the use of known radiation beams. In therapy rays of 
various hardnesses are used to obtain definite therapeutic 
results. The variations of hardness are obtained by using 
varying focal distances, voltages, and filters. The different 
radiations used were as follows: (1) Unfiltered rays, (2) 
rays filtered through 3 mm. Al., (3) rays filtered through 
10 mm. Al., (4) rays filtered through 1 mm. Cu. equalling 
18 mm. Al., (5) Gamma rays of radium filtered through 1.5 
mm. of brass and 5 mm. of celluloid, and (6) Gamma rays 
of mesothorium filtered through 1.5 mm. of brass and 5 mm. 
of celluloid. 


Aluminum and water were used as absorbing test objects. 
I am giving the results obtained in water, as the absorption 
material equalling the absorbability of the composition of 
the human body. Fig. 2 presents the arrangement of the 
tube, filter and the position of the ionization chamber with- 
in water. 

The unfiltered rays were produced as follows: Filament 
eurrent 3.45 amp.; Primary current 6.5 amp.; Secondary 
current 3 mamp.; Spark gap 12 inch — 30 em. Filter none. 

Fig. 3 shows the graphic projection of the measurements 
obtained. The first half absorption value layer is 1.8 em. 
and the second 2.25. Hence the heterogenity of this quality 
of ray ish, :h, = 1.. 25. 

The rays filtered with 3 mm. Al. were produced in the 
same manner as for unfiltered rays. The graphic projec- 
tion of the measurements is shown in Fig. 4. The first half 
absorption value layer is 2.4 em., the second 2.65. The 
heterogenity is 2.65 : 2.4 — 1.1. 

The rays filtered with 10 em. Al. had a spark gap of 35 
em. — 14 inch. The graphic projection of the results is 
seen in Fig. 5. h, is 3.25 em. and h, is 3.8 cm. Hence h,: 
h, = 1.02. 

The rays filtered through 1 mm. Cu. had a spark. gap of 
40 em., i. e., 16 inch. The results of the measurements are 
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represented in Fig. 6. h, = 3.7 em. and h, = 3.75 em. 
Hence h,: h, — 1.01. 

Gamma rays of mesothorium and radium were subjected 
to the same experimentations. The first half value layers 
of the different radiations are represented in Fig. 7. The 
differences in half value absorption layers are consider- 
able. 

The measurements of homogenity are the quotient of the 
first two half absorption value layers and the deflection of 
the logarithmical absorption curve from the straight. Since 
the homogenity of rays is so very important in therapy it 
follows from these experimentations that roentgenraevs 
must be filtered through 10 mm. Al. or 1 mm. Cu. employing 
a voltage of 140 to 160 thousand respectively. 

The unit of dose was defined as the radiation-energy ab- 
sorbed per unit volume, 7. e., 1 eem. of a biological object 
and was written in the formulae 

— E.i-E, + +#&«3sO(f I .t 
a, «we ae 

To measure the dose two presuppositions must be ful- 
filled: The test object must change by the action of the rays 
so that the change may be measured. 

The test object must possess the same absorption laws 
for the different kinds of radiations as the biological ob- 
ject; only then equals the absorbed energy in the unit vol- 
ume of the test object that in the unit volume of the biologic 
object. 

Experiments were made to determine the difference in 
the degree of absorption in muscle, fat and osseous tissues 
as well as water and air. It was found that the differences 
between muscles, fat, water and air were negligible, so that 
water could be used as a test object. 

To exactly interpret a dose it became necessary to 
establish a unit of dosage. It must be expressed in an abso- 
lute measure. On account of using an electroscope and the 
ionization method the unit of dose was defined as the quan- 
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tity of radiation energy which by ionization transports in 
1 cem. of air a quantity of electricity equal to one electro- 
static unit in a saturated current. An electrostatic unit is 
the quantity of electricity which saturates a conductor of 
unit length (1 em.) to the potential of 300 volts. It is desig- 
nated with a Gothic ‘‘e’’. The iontometer was correspond- 
ingly standardized. 

It was deemed necessary to give the foregoing explana- 
tion. We may then conclude. 1. The measurement of radi- 
ations is performed with a specially constructed electro- 
scope and ionization chamber. 2. By the use of this 
instrument an exact calculation of electrostatic units (e) of 
radiation energy can be made. 3. These calculations have 
only relative value but nevertheless are the same for the 
like quality of radiations. 

The dosimeter enabled Kroenig and Friedrich not only to 
determine the dosis on the surface of the body but also in 
the interior of body cavities if they communicated with the 
outer world. In many cases it is not possible to insert the 
dosimeter chamber in the interior of the body where the 
dosis should be measured. In such instances it has been 
customary to compute the doses by determining the half 
absorption value layer or by the law of the inverse ratio. 

Comparing the determinations of depth dose obtained 
with the dosimeter with those obtained by calculation 
marked differences in the results were observed. The dif- 
ference between the measured and calculated dose was 
deemed to be due to secondary radiations. Hence the per- 
centages of secondary and primary radiations were next 
determined by the use of the water phantom as illustrated 
in Figure 10. It is seen that the ionization chamber may be 
placed at any desired depths from the surface. A Lilien- 
feld tube was placed above the phantom at a focal distance 
of 50 em. from the surface of the water. The rays were 
filtered through 1 mm. Cu., the size of the field was 15 X 15 
em. The time was observed in which a definite dose. was 
given on the surface and also in the depth. The surface 
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and depth doses are then in an indirect proportion to the 
time consumed. The results were as follows: 


POSITION OF IONIZATION TIME CONSUMED IN WHICH THE 
CHAMBER ELECTROMETER DISCHARGED 5 UNITS 
Surface 54.2 seconds 
Depth of 10 em. Ze | | 
Surface mas  * 

Depth of 10 em. 124.0 ‘ 
Surface 52.4 ‘*S 
Depth of 10 em. 125.0 ‘ 


The percentage between surface dose and depth dose is 
therefore 43. 

The half absorption value layer is 3.7 em. The distance 
of the focus from surface is 50 em. from focus to depth 60 
em. The calculated dose at the depth of 10 em. would be 
therefore only about ten per cent of the dose measured at 
the surface. This example shows the influence of the sec- 
ondary radiation in the result of the measured dosis. 

To be able to realize the magnitude of the error of a cal- 
culated dose, the decrease of the dosis was determined from 
centimeter to centimeter with the dosimeter and the results 
thus obtained compared with those caleulated. The results 
are shown in Figs. 11 and 12. 

The conclusions to be drawn are: A depth dose cannot 
be calculated from the half value layer and the law of radi- 
ation, but must be determined by exact measurements with 
the dosimeter either in the depth of the body or in the water 
phantom. 

The dose measured in the water phantom, as we have 
seen, is composed of two factors, the primary radiations 
directly emanating from the tube and the secondary radi- 
ations derived from the surrounding region of the radiated 
water. The exact proportions of the two factors were de- 
termined using radiations filtered with 3 mm. Al., 10 mm. 
Al. and 1mm. Cu. The focal distance was 50 em., the size 
of the rectangular field 15X15 em. The ionization chamber 
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was placed in the center of the field on the surface and 8 
em. beneath the surface of the water. The time consumed 
to discharge 5 units of the scale was determined (1) with 
the secondary radiations excluded by using a field of only 
1 sq. em. and (2) with the primary radiations arrested by 
the interposition of a lead screen of 1 sq. em. directly in the 
center of the field. See Fig. 13. The percentage of the 
primary radiation using 3 mm. Al. filter is 25, of the sec- 
ondary 75; using 10 mm. Al. filter the primary is 28.5, the 
secondary 83, and using a 1 mm. Cu. filter the primary is 
31.5, the secondary 82.5. 

The next question to be answered was: Has the size of 
the field any influence on the time duration of the applica- 
tion of a dose? To answer this question the following sizes 
of diaphragms or fields were used: 4X4 em., 6X6 em., 
8X8 em., 1010 em., and 12X12 em. The dosimeter cham- 
ber was placed on the surface of the water in the first series 
and in a depth of 8 em. in the second series. The filters 
were 3 mm. Al. and 1 Cu.; the focal distance 30 em. (See 
Fig. 14.) The results are shown in Fig. 15. The result of 
these investigations is that the size of the field has a promi- 
nent influence on the time duration of the application of the 
dose. 

Another conclusion must be drawn from this last stated 
fact, namely, the ratio between depth and surface doses is 
dependable on the size of field. To prove this another series 
of experiments were carried out. The sizes of the fields 
were 5X5, 10X10, and 15X15; the focal distance 50 cm., 
the depth in which measurements were carried on 5 and 10 
em., the filters 3 mm. Al., 10 mm. Al. and 1 mm. Cu. The 
results are seen in Fig. 16. 

A further increase in the size of the field is without any 
influence on the duration of time of application and on the 
quotient of surface and depth dose. The farther the source 
of the secondary radiation lies from the ionization chamber, 
the greater will be their dispersion in the region of the 
chamber. As a matter of fact, Friedrich could not detect 
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any advantage in increasing the size of the fields above 15 
Sq. em. 

Secondary rays therefore must possess a distinctly lim- 
ited space of action. Within a given radiation field the 
radiation rays are not equally intensive. The intensity is 
greatest in the center of the field and smallest at its periph- 
ery. The tissues surrounding the radiation fields, also, will 
receive a certain dose of rays, small perhaps, originating 
from the secondary radiations. These deductions also were 
subjected to a searching investigation. The phantom used 
is represented in Fig. 17. The ionization chamber K was 
introduced into the middle of one side. The surface of the 
water was 8 em. above it. The anticathode R of the roent- 
gen tube was placed in a lead-lined box within a focal dis- 
tance of 50cm. The box was held by a tube stand so that it 
could be moved exactly from centimeter to centimeter. The 
field was determined by the diaphragm B which was con- 
nected to the roentgen box with a connecting rod V. If the 
roentgen tube was moved, the diaphragm B also moved 
simultaneously. The measuring chamber K was immov- 
able. The filter F consisted of 1 mm. Cu. 

The results of the measurements are graphically shown 
in Figs. 18, 19, 20, while Fig. 21 represents the same experi- 
ment without the use of water. The limits of the intensity 
of the ray beam are very pronounced in Fig. 21. Within a 
distance of 2 em. of the radiation field the dosis has sunk to 
an amount that could hardly be measured. 

Conclusions : 

1. Secondary radiation has an important influence on the 
distribution of the dose within and without the radiation 
field. 2. The dosis is most intense in the center of the field 
and gradually decreases towards itis periphery. 3. The 
limits of the radiation field are not clearly defined but a 
gradual decrease of the dose occurs with an increase in 
distance from the border of the radiation field outwardly. 

The possibility of exactly measuring the roentgen dose 
at any point within the area exposed to radiation enables 
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us to select the quality of rays best suited for purposes of 
treatment. It also led to a revolution of roentgen ray 
therapy which has been very much simplified. The prin- 
ciple of the homogenous radiation fathered by Dessauer in 
1912 has been accepted as correct. Until we, on this conti- 
nent, are able to follow up the newer methods two changes 
must be worked out by the manufacturers, namely, a trans- 
former must be built that will produce currents up to 
220,000 volts and Coolidge tubes must be produced that will 
stand up under such loads. 

Through the kindness of the Veifa Works and Prof. 
Dessauer I had an opportunity of minutely studying the 
newer roentgentherapy technique applied in cancer of the 
cervix. Four portals of entrance are chosen. The supra- 
pubic and posterior fields are 20 sq. em. and the two lateral 
fields are 4 to 6 sq. em. Currents of 180 or 220 Kv. are 
used. The filters are 0.5 mm. zine and 1 mm. copper respec- 
tively, plus 1 mm. of aluminum and a layer of heavy sole 
leather. The metal filters must be placed about half dis- 
tance between focus and skin. The additional aluminum 
filter arrests the secondary radiation formed in the zine or 
copper filters. 0.5 mm. zine corresponds to 9 mm. aluminum 
and 1 mm. copper to 18 mm. aluminum. The load is 1.5 to 
2 mamp. 

An exact outline of the transverse section of the pelvis 
just above the pubis and a median longitudinal section of 
the pelvis are made in life size on tracing linen. The extent 
and location of the diseased area are entered upon both sec- 
tions. Carcinomata of the cervix and corpus of the uterus 
comprise well-defined growths of known size. The periph- 
eral border is formed laterally by the true bony pelvis, 
superiorly by the pelvic brim and inferiorly by the bony 
pelvic outlet. The region of the cervix is situated almost 
exactly in the center, while the axis of the uterus lies in the 
axis of the true bony pelvis. The diseased area is measured 
by physical examination with the aid of a pelvimeter. The 
extent into the bladder and rectum, if present, is verified by 
cystoscopy and proctoscopy. 
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The antero-posterior diameter of the transverse section 
is about 20 em. and the transverse diameter about 38 em. 
The antero-posterior diameter of the true pelvis measures 
in the mean about 12 cm., the transverse diameter about 12 
to 13 em. Points 1, 2, 3, 4 and 5 seen in Fig. 22 are now 
exactly placed. 

The rules to be observed in the application of the rays 
are: 1. Each radiation cone must entirely include the dis- 
eased area. 2. The points of intersection of the cones must 
cross beneath the skin surface and at such a depth that the 
summation of intensities at these points does not exceed the 
maximal lethal skin dose. This is given by Dessauer and 
Seitz and Wintz as 100, by Kroenig and Friedrich as 170 e. 
Burns or serious injuries to healthy tissues and organs 
might otherwise occur. 3. The summation of the roentgen 
energy of the four beams applied must attain the cancer 
dose at all points of the diseased area. The cancer dose has 
been placed at 90 per cent of the inflammation skin dose by 
Kroenig and Friedrich, i. e., 150 e., while Seitz and Wintz 
fixed it at 110, if the skin dose is 100. 

Dessauer has elaborated a system of radiation cones of 
different angles, in which the intensity curves of like doses 
are indicated from centimeter to centimeter. Fig. 23 shows 
such a cone for an angle of 36 degrees and a field of 20 sq. 
em. for a current of 170 Kv. and 0.5 mm. zine plus 1 mm. 
aluminum filters. These cones are placed underneath the 
transverse sections and the intensities at points 1, 2, 3, 4 and 
5 are read off. The problem and the solution are shown in 
Fig. 22. It is also evident that the radiation intensity is 
almost a homogeneous one. 

We have attempted to work out a technique in our lab- 
oratory based on the work of Friedrich and Dessauer. We 
proceed as follows: The focal distance is 30 em., the filter 
10 mm. aluminum, plus one layer of heavy sole leather, the 
field has the size of a diameter of 25 em., the voltage is 
95,000, the milliamperage 4 to 5. It takes three hours to 
obtain an erythema skin dose, while with currents of 170 
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Ky. and 1.5 to 2 mamp. 80 minutes are consumed. Our 
erythema skin dose is characterized by an immediate but 
transitory edema, an erythema of the skin with desquama- 
tion and epilation appearing 10 to 14 days later and intense 
deep brown discoloration after about six weeks. 

We have so far been unable to obtain an iontometer. We 
are constructing an ionization chamber according to Fried- 
rich’s design, which will be attached to an electroscope pro- 
vided with a scale on which each division represents an 
electrostatic unit, 2. e., charged to a potential of 300 volts. 
We hoped to be able to show the instrument at this meeting, 
but it is not yet finished. Should the apparatus give reli- 
able measurements we then can proceed to determine the 
half value layer and the roentgen dose obtained with our 
apparatus. 


In conclusion we may summarize: 


1. Kroenig and Friedrich’s investigations have given 
roentgentherapy an exact and scientific foundation. Em- 
piricism must be forever discarded. 


2. The evolution of the hot cathode, gasless roentgen 
tube by Coolidge has given us unlimited output of roentgen 
ray energy which made the rapid progress of therapy pos- 
sible. 


3. The principle of the homogeneous radiation evolved 
by Dessauer and made possible by the development of trans- 
formers giving currents up to 220 Kv. has furnished the 
missing link in the triad of our armamentarium, namely, 
dosimeter, roentgen tube, and transformer. 


25 E. WASHINGTON ST. 
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TREATMENT OF MALIGNANT GROWTHS OF THE 
MOUTH AND THROAT BY RADIUM SUPPLE- 
MENTED BY OTHER METHODS* 


RUSSELL H. Boges, M. D. 


Roentgenologist, Allegheny General Hospital; Dermatologist and 
Roentgenologist, Columbia and Pittsburgh Hospitals, 
Pittsburgh, Pa. 


As a routine procedure radium holds the first place in the 
treatment of malignant growths of the mouth and throat, 
but the treatment requires both clinical and technical judg- 
ment. Successful treatment demands specialized study and 
requires more skill and judgment than in almost any other 
part of the body, because often the disease progresses rap- 
idly and the lymphatic glands are so early invaded. 

There is a marked difference in results if all the cancer 
tissue in mouth or throat is given a lethal dose of radium 
instead of only a partial dose as is given by many. From 
the beginning, I realized that the erythema dose would not 
destroy anything except the small basal-cell epithelioma 
and certain types of sarcoma, and that it was necessary to 
give a lethal or cancer-destroying dose, which is consider- 
ably more than the erythema reaction. For this reason, 
after the treatment of the first few cases, heavy doses were 
given and at the end of from two to four weeks the white or 
necrotic tissue, which formed, was either removed by elec- 
trie coagulation or by operation. 

Since we have been burying radium needles the cancer 
tissue often receives a lethal dose without producing a re- 
action beyond that which will disappear promptly, and in 
many of these cases it has not been necessary to remove 
tissues which have been radiated as it was when intensive 
surface applications of radium were employed. However, 








*Read before the Radiological Society, New Orleans, May, 1920. 


31 








_— 








32 THE JOURNAL OF RADIOLOGY 


it may be better to apply radium on the surface and to the 
adjacent lymphatic glands before burying the radium 
needles. This lessens the danger of metastases when the 
radium needles are inserted. Burying radium needles or 
giving a lethal radium surface dosage, followed by removal 
later of the local tissues together with efficient radiation of 
the lymphatics in the neck, has changed the end results in 
the treatment of malignancy of the mouth and throat. 

The gravity of innocent lesions must not be overlooked. 
It must be remembered that persistent lesions of the mouth 
and throat are nearly always malignant. In all examina- 
tions all pre-cancerous areas should be looked for and 
treated promptly. Superficial cautery seldom ever does 
anything except hasten the process and render the patient 
incurable. So many, not realizing the extreme malignancy 
of these lesions, often employ superficial cautery or pre- 
scribe inert mouth washes until the disease is far advanced. 
There is no place where it is more important to eradicate 
the disease without loss of tissue. Anyone treating these 
malignant growths should know what has been accomplished 
by radium, roentgen rays, electric-coagulation, and surgery 
as well as the amount of harm than can be done by useless 
cauterization. 

Malignant growths may be divided into epithelioma of 
the lower lip, tongue, buccal mucous membranes, and car- 
cinoma and sarcoma of the naso-pharynx. While the same 
general principles will apply to each, there are certain tech- 
nical as well as clinical differences. The mucous membrane 
of the mouth and throat is more sensitive to radiation than 
almost any other mucous membrane and the malignant tis- 
sue here is equally or more malignant. This is frequently 
complicated by the disease starting in a very unhealthy 
mouth where normal tissue is of low vitality. This prob- 
ably explains why cautery makes a small inert lesion take 
on such an active process which is soon beyond a curative 
stage. This is frequently seen when a very small lesion of 
the buccal mucous membrane is cauterized or even follow- 
ing the excision of a small epithelioma of the tongue. 
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It is true that cancer is a disease of old age and, in exam- 
ining the mouth, it will be noticed that the tissues are often 
considerably older than the rest of the body. When the 
teeth and mucous membrane are unhealthy, it is not only 
more difficult to eradicate the disease but recurrence is 
more likely. 

The treatment consists of the local treatment by radium, 
both by surface applications and by burying radium needles, 
and radiation of the adjacent lymphatic glands by radium 
and the roentgen rays. Without burying radium a lethal 
dose in the mouth cannot be given, except in very small and 
superficial lesions, without producing superficial necrosis 
of the surrounding healthy tissue. In most instances, it is 
perfectly safe to give a lethal dose of radium by surface 
applications without much filtration and distance; then the 
necrosis is superficial and can readily be removed by elec- 
tric-coagulation. This is a method I have been using before 
I started to bury radium and in many instances the results 
are equal to inserting radium in the malignant tissue. By 
inserting radium into the diseased tissue, the radiation is 
better distributed and there is not the loss by absorption 
and by divergence. More important than this is the fact 
that the subeutaneous tissue will stand so much more radi- 
ation without injury than the mucous membrane. Even 
when radium has been buried, electro-coagulation is a valu- 
able adjunct and is recommended in all cases where the 
reaction is slow in disappearing. By burying radium 
needles and using electric-coagulation, together with proper 
radiation of the adjacent lymphatics of both sides of the 
neck, more cancer tissue can be eradicated with less loss of 
tissue than by any other method. 

Epithelioma or cancer of the mouth and throat shows 
itself by its progressive extension of the primary growth, 
and there is almost always an early invasion of the lymph- 
atics of the neck, while, rarely, secondary deposits of dis- 
tant organs or tissue occur. Formerly, it was said that 
there was a collar around the neck through which cancer 
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cells rarely penetrated. This is not true, because by the 
older methods of treatment, death occurred from the local 
or regional disease before there was sufficient time for sec- 
ondary deposits to become active. A review of any recent 
system of surgery shows that even most of the early can- 
cerous lesions of the mouth and throat are regional as well 
as local when first seen. It has been said that the tongue 
exhibits only the visible part of the disease and there is 
usually a cancerous dissemination in the lymphatic spaces, 
and the glands are invaded at a considerable distance from 
the primary focus, even at an early stage of the disease. It 
is true that the cancer-growing edge, although unappreci- 
ated by ordinary methods of examination, is just as def- 
inite as the visible edge of ringworm, and that when more 
than one lymphatic chain in the neck has been found to 
contain cancer cells, microscopically, and that when the deep 
cervicals are involved, the cases are not cured surgically. 

It is important for the radiologist to know what glands 
drain each area of the mouth and throat as well as the 
anastomosis of the lymphatic system. The lymphatic 
chains in the neck are closely connected, and those of one 
side of the neck anastomose with the other. It would be 
well for everyone to make a chart of the glands of the neck, 
showing the distribution of the important glandular centres 
and study this chart until each could be visualized or until 
each gland could be speared and insert radium without 
palpation. The lymphatics draining the lip are the sub- 
mental group, which receive the vessels from the central 
portion of the lower lip, chin and floor of the mouth. The 
submaxillary, consisting of five or six glands, drain the 
lateral half of the lips, the cheek, part of the tongue and the 
lower portion of the nose. There is an anastomosis between 
the submaxillary glands of each side and the submental, and 
when one group is invaded, it is only a short time until 
metastases spread to the next chain. There are from twen- 
ty to thirty important cervical glands extending from the 
mastoid process to the junction of the subelavian and jugu- 
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lar veins, which should be memorized and visualized. This 
is an important group because when these can be palpated 
the disease is far advanced regardless of the size of pri- 
mary lesion or of the submental or submaxillary groups. 
The cervical glands act as a fortress to the chains above, 
and their removal surgically is seldom, if ever, useful. 

In radiotherapy of the tongue the course of the lymphatic 
vessels, influencing as it does the spread of malignant cells, 
is of utmost importance. There are two main chains; viz, 
submucous, and the intra-muscular. The lymphatics from 
the tip of the tongue pass to the submental and the inferior 
cervical; those from the lateral border terminate in the sub- 
maxillary salivary glands and some pass directly into the 
deep cervical, while most of those in the posterior part of 
the tongue enter a group of glands lying between the large 
vessels and the parotid glands, and another group of vessels 
pass into the submaxillary. The vessels passing from the 
tongue are closely connected with glands of both sides of 
the neck. 

The chain of lymphatics most closely connected with the 
primary lesion whether palpable or not should always re- 
ceive a lethal dose of either radium or a-ray, even if this 
amount produces a marked reaction. A burn, while it 
should be avoided if possible, is not to be feared as much as 
leaving cancer cells in the first lymphatic chains. Burying 
radium in these areas is preferable. It is important to re- 
member that unless all the cancer tissue is removed, it will 
eventually kill the patient. Then we are justified in giving 
a lethal dose whenever an attempt is made to cure the pa- 
tient, although an undesirable skin reaction occurs, but this 
is not justifiable if treatment is given for palliation only. 

Epithelioma of the lower lip is the most accessible of the 
mouth lesions and, if treatment is given in the early stage 
before destruction of tissue has occurred and before the 
lymph nodes are invaded, radium is uniformly successful. 
More cases can be cured by radiation without loss of tissue 
or deformity than by excision, although it must be remem- 
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bered even in the early stage that glandular metastases 
may have occurred, and the glands most closely connected 
with the part of the lip involved should receive radiation as 
well as a zone of apparently healthy tissue around the pri- 
mary lesion. If the epithelioma is situated on the outer 
half of the lip, the submental, submaxillary glands, and also 
a gland situated at the inner angle of the mouth should re- 
ceive intensive radiation. If the lesion is situated near the 
central portion of the lip, the submental, submaxillary 
glands at both sides of the neck, and the skin from the lip 
to the chin, must be thoroughly radiated in both early and 
advanced stages. It is safer in all stages of the disease to 
ray a wider area of lymphatics than seems necessary, in- 
stead of waiting until distant metastases have occurred. 

In the advanced cases, more can be accomplished by radi- 
ation than by any other single method of treatment alone, 
but it is often advisable, after raying, to have a modified 
operation performed. In carcinoma of the lip, sufficient 
number of tubes should be employed to cover the entire 
lesion as well as a zone of healthy tissue and in advanced 
cases to spear the glandular junction most closely connected 
with the lip and to insert radium after cell proliferation 
has been checked by surface applications. Broder, at the 
Mayo Clinic, in speaking of epithelioma of the lip, states 
that ‘‘No patient with the cervical nodes or more than one 
group of any lymph nodes involved has been reported liv- 
ing.’’ This is worthy of consideration because if cases have 
not been cured by surgery, where more than one chain of 
lymphatics are involved, a clinical cure by radiation has 
been obtained. Then the question arises in these clinically 
cured eases, Should a block dissection be performed five or 
six weeks afterwards to be followed by further radiation? 

Carcinoma of the tongue is one of the most difficult of the 
mouth lesions to treat and the most difficult to obtain com- 
plete retrogression, particularly if the growth is situated on 
the posterior part of the tongue, because even in the early 
cases minute processes often have invaded muscle sub- 
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stance for a considerable depth and because of an early in- 
vasion of the tissue towards the tonsil. Therefore, the 
groove between the tongue and tonsil should always receive 
radiation. In fact, a lethal dose to the lesion and to a large 
surrounding zone of healthy tissue should always be given, 
including an area in front of the tonsil to be followed in 
many instances by electric-coagulation. The method tiat 
should give the best results is extensive surface application, 
together with intensive radiation of the lymphatics, burying 
radium needles, two weeks later, in the posterior half of the 
tongue and in the tissue in front of the tonsil on the af- 
fected side. This should be followed in many cases by 
electric-coagulation. 

In the treatment of the lymphatics, radiation should be as 
thorough as possible, and then, like a thorough dissection, 
it often is not radical enough. If operation is performed it 
should be preceded by radiation, because this should dispose 
of the small deposits in the glands which are not palpable 
or at least damage the proliferating cancer cells. By wait- 
ing five or six weeks after raying the primary growth the 
eancer cells are far on toward retrogression. Then there is 
not the same danger of spreading fresh cancer cells into an 
area where there are no lymph nodes ready to encapsulate 
them. Lately, it is claimed that the lymph nodes do for a 
time choke cancer cells. While radium has many short- 
comings in cancer of the tongue, it is a step in advance, and 
with improved technic more should be accomplished in the 
future. 

Epithelioma of buccal mucous membrane does not invade 
the glandular system as early as cancer of the tongue and 
lip, but if the disease has invaded the submucous tissue it is 
very resistant to treatment. When it is superficial it may 
be favorably influenced by one surface application of* ra- 
dium, but when it has invaded muscle tissue, the best results 
are obtained by burying radium needles or by surface appli- 
cation giving sufficient dosage to kill the cancer cells. Then 
the necrotic tissue which will always be produced by such 
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intensive radiation should be removed by electric-coagula- 
tion. The radium reaction which is marked in these cases 
is painful, but after electric-coagulation, this is entirely 
relieved and the base heals up promptly without discomfort 
to the patient, providing all the cancerous tissue has been 
destroyed, although the lymphatic glands are not so early 
invaded, the glands of the neck should have the same radia- 
tion as has been described. 

Cancer of the antrum and alveolar process has been made 
to retrogress completely under radium and, like the cheek, 
does not invade the lymphatic glands of the neck until the 
disease is well advanced. It has been stated that the dis- 
ease most frequently starts in the alveolar process, often at 
the root of a tooth and early invades the antrum. For this 
reason, it is advisable if the cancer starts in the alveolar 
process to open the antrum through the floor of the mouth, 
preferably by cautery, and insert radium. 

Cancer of the floor of the mouth and inferior maxilla, in 
both early and advanced cases, should be treated internally 
and externally, including the subme.utal and submaxillary 
glands by surface application to check cell proliferation. 
This to be followed by inserting radium into the floor of the 
mouth and in some instances into submaxillary glands 
through the floor of the mouth. The best results I have ob- 
tained in the floor of the mouth have been when radiation 
was applied and part of tissue removed later by electric- 
coagulation. By this method one very advanced case, with 
palpable submental and submaxillary glands, has been 
cured for over two years. 

Sarcoma of the tonsil is one of the most amenable lesions 
in the throat to treat by radium. A large mass filling the 
throat, which is hopeless surgically, will melt away without 
leaving any visible trace of the disease by one treatment, 
but these patients usually die of deep chest metastases with- 
in a few years. This shows the necessity of not only treat- 
ing the neck, whether the glands are palpable or not, but 
also raying the chest. 
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It seems that many think it is only necessary to remove 
the visible part of the disease of the mouth and throat as in 
the treatment of superficial epitheliomata of the face. Nat- 
urally, these radiologists are disappointed. Radium is an 
} alternative on basal-cell epitheliomata and some sarcomas 
and will cause the tumor to shrink and disappear without 
much, if any, inflammation, while in other forms of malig- 
nant tissue, such as squamous cell carcinoma, it acts a de- 
structive agent. This is very important in treating car- 
cinoma of the mouth and throat where it is nearly always 
of the squamous type. 

In summarizing, then, let me say more difficulties in tech- 
nie are encountered in treating malignancy of the mouth 
and throat than in almost any other part of the body. 
Burying radium needles and _ electric-coagulation has 
changed the end results. Many are not giving sufficient 
treatment to the adjacent lymphatics. An anatomical study 
of the lymphatics of the neck should be made in which each 
lesion of the mouth and throat metastasizes should be 
known. Many are wrongly satisfied with the removal of 
the visible part of the disease. When more than one chain 
of lymphatics are involved at the time of operation, the 





patients are not cured surgically but many cases are clin- 
ically cured by radiotherapy. 
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THE PRESENT STATUS OF RADIUM THERAPY IN 
THE FEMALE PELVIS 


ALBERT SOILAND, M. D. 


Professor of Radiology, College of Physicians and Surgeons, University of 
Southern California, Los Angeles, California 


In the section of Gynecology, Surgery, and Obstetrics at 
the last American Medical Association meeting, a few pa- 
pers dealing with the use of radium in pelvic conditions 
were presented. As the men in this section were practically 
all surgeons, the discussions following the papers naturally 
leaned toward the surgical treatment of these cases. 

The radium adherents, despite the fact that they were in 
the minority, were holding their ground fairly well until 
one surgeon, in the course of his discussion, made the state- 
ment that, although he had an open mind and was quite far- 
visioned, he had never seen a single case of primary cancer 
of the cervix cured by radium. This remark caused such a 
prolonged and enthusiastic outbreak of applause that the 
writer, in his little corner of the room, sat stunned by the 
demonstration. The only interpretation he could place 
upon this extraordinary occurrence, was that the four hun- 
dred or more of America’s representative surgeons present 
not only approved of the speaker’s words, but were ap- 
parently genuinely glad that they could believe with him, 
that nothing had as yet been produced to supplant surgery 
in the treatment of malignancy of the uterus. 

Upon sober second thought, the writer realized that he 
had been unduly hasty in arriving at an immature conclu- 
sion of this sort, although he still felt that the apparent 
injustice to his own group of radium workers was uncalled 
for. Of course, not even the most ardent radium enthusiast 
will claim that his method acts in any other way than a 
supplemental one to surgery, but to make the arbitrary 
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statement that no case of cervical cancer had ever been 
cured by radium, is, in the face of present day accomplish- 
ments, highly erroneous. The doctor quoted, who, in his 
own words, was ‘‘far visioned’’, must certainly have been 
looking the other way when the procession went by. In 
view of the light thrown by this incident on what is ap- 
parently a somewhat general feeling among surgeons that 
the use of radium in a case like that of the one cited is still 
to a degree experimental and consequently not to be encour- 
aged, the writer has been moved to present for your consid- 
eration a few of the outstanding facts, as he sees them, in 
regard to the present status of radium therapy as applied 
to the female pelvis. 

It is readily admitted that up to the present, surgery has 
done more than any other therapeutic agent in combatting 
pathological processes in general in the female pelvis, but 
the question of malignancy, as it affects this field, is of much 
greater moment. The problem whether a certain case is 
operable or not, can be solved only by the test of time. It is 
operable if the lesion is massed, localized or circumscribed. 
Then, of course, it is curable by means of a complete phys- 
ical removal. Whether this be accomplished by the knife, 
cautery, chemicals, x-ray, or radium is immaterial. The 
thorough removal or destruction of the mass by any or all 
of these therapeutic means will result in a permanent cure. 

Is surgery a cure for cancer? This question must all too 
often be answered in the negative, not so much by medical 
men, as by people at large. An affirmative answer is per- 
missible only when the physical condition of the tumor as- 
sures a most complete removal of every individual micro- 
scopic cell associated with it. The appalling number of 
eases when such a procedure is a physical or mechanical 
impossibility, and their number is legion, demand a nega- 
tive answer. In other words, they are inoperable within the 
meaning of the word cure. With these facts confronting us, 
are we not then justified in seeking help elsewhere for these 
poor mortals already doomed, and have we not in the roent- 
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gen ray and radium, in the light of recent developments, if 
not a cure, at least a positive degree of relief from some of 
the most distressing symptoms of these pitiable cases? 
Furthermore, has not radium, due to our present day know!l- 
edge of and experience with its application, frequently 
proved its worth as a possible cure for certain forms of 
uterine cancer? In the writer’s opinion, decidedly yes. 
Then it must be accepted and placed alongside those thera- 
peutic agents which we are so fond as to term specifics, 
until a possible rude awakening forces us to other con- 
clusions. 

The value of any given treatment does not lie necessarily 
in its ability to effect a striking cure in a rare or uncommon 
condition, but rather upon a constant curative action over a 
given number of well recognized, pathological conditions. 
Such an action can be accredited to radium in a majority of 
the conditions which affect the female pelvic organs. The 
more or less constant regularity with which such affections 
respond to intelligent applications of radium can only serve 
to impress those who have their attention drawn to this 
work in a most gratifying manner. Unlike surgery, the use 
of radium in any pelvic pathology presents no contra-indi- 
cations. This is directly opposed to the oft repeated warn- 
ing that radium must not be applied in females under or 
over certain age limits, in large pedunculated fibroids, or 
in malignancies. If anyone can offer a single reason based 
upon common sense or personal observation, why such alle- 
gations as to contra-indications are promulgated, the writer 
would be glad to hear them. Obviously most of the condi- 
tions just enumerated are bad surgical risks, if not entirely 
inoperable. But why refuse such patients the possible bene- 
fit from radium treatment? Though it is scarcely. to be 
expected that many cures will follow, the treatment, at 
least, will do no harm, and what other treatment can be 
offered? The assumption that radium will sometimes con- 
vert a fibroid, or myoma, into cancer, is all surmise. There 
is, however, much evidence already accumulated that the 
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opposite is true. A microscopic study of the cytology of 
tissue cells, stimulated to the limit of tolerance with radium, 
will demonstrate that no malignant degeneration occurs. 
With regard, then, to uterine malignancies, and until a bet- 
ter treatment develops, radium may be pushed to the limit 
of its usefulness, and even the most hopelessly advanced 
conditions will show some favorable response, if only a 
temporary one. 

The foregoing assertions are not the ill-considered out- 
burst of a radium crank, but are based upon a rather exten- 
sive personal experience with radioactive agents of many 
years’ duration. This has been in conjunction with a num- 
ber of eminent surgeons, whose friendship and hearty co- 
operation have made the work both pleasant and profes- 
sionally profitable. 

The purpose of this brief discussion is not to detract one 
iota from the brilliant achievements of surgery in the fe- 
male pelvis, but to emphasize the though that in the energy 
of radiation as exemplified in radium therapy, we have a 
potent factor which, in the analysis of present day accom- 
plishments has done more to merit the confidence of the 
medical fraternity as a worthy ally of surgery than any 
other agent hitherto produced. 
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THE RELATIONS BETWEEN THEORY AND PRAC- 
TICE IN X-RAY PHOTOGRAPHIC PHYSICS 
MILLARD B. HopGson 


and 
FREDERICK C, MARTIN 


‘*Science’’ by definition is exact knowledge. This con- 
ception precludes the spontaneous creation of any distinct 
branch of science; for inherently any such branch is the 
result of evolution—hence at any stage the term can only 
presume to be a relative one. 

Astronomy, mathematics, physics and chemistry all grew 
very slowly; held back in the early periods by the veil of 
superstition thrown around them. Gradually fact became 
predominant and decade by decade these rambling divisions 
of thought and endeavor grew into strong assemblies of 
facts through the efforts of a few fearless and broad- 
minded individuals. 

Two primary reasons for the slow growth of any science 
are the lack of constructive effort and distortion of fact. 
The first cause is not nearly as pernicious in its action as 
the latter. 

Distortion of fact may be consciously or unconsciously 
brought about. The research investigator, alas too often, 
is liable to believe his theories before they are proven and 
unconsciously throws aside conflicting evidence. 

A theory is only useful as a working hypothesis—and 
should not be formulated quickly or clung to too tenaciously. 
It should be elastic—to permit of inclusion of those odd bits 
of data seemingly at variance with it. Only in this way 
will a complete law be evolved by any investigation—and 
science thus increase in scope. Dushman recently stated 
the point most lucidly when he said, ‘‘The trouble with 
most investigators is that they regard their theories as a 
creed’’. 
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Unfortunately, certain phases of roentgenology were for 
a long time held back in development through the lack of 
exact physical research along those lines closely connected 
with so-called practical results. Meanwhile, a number of 
suppositions had sprung up—many at variance with one 
another because they were based on inconclusive evidence. 

The application of the physics of the a2-ray tube had 
many diverse and often ludicrous aspects;—the various 
phases of the photographic problems involved and the na- 
ture of the rays themselves were little understood as late as 
1910. Primarily this was due to the rather individual na- 
ture of the science. Of late years, however, through the 
work of such men as the Braggs, Coolidge, Shearer, Kaye 
and others, combined with the codperative spirit of roent- 
genologists, much has been accomplished—so that today 
from the standpoint of apparatus and ease of operation, 
little seems lacking. 

It was for the purpose of studying these essential facts, 
connected with the photographic phases of roentgenology, 
which had important bearing on correct diagnosis, that re- 
search was begun in our Research Laboratory in 1913. The 
photographic world at that time, it must be confessed, knew 
little of the requirements of a photographic plate for roent- 
genology. Once these were broadly understood, rapid 
progress was made toward evolving plates peculiarly sensi- 
tive to x-rays by a number of manufacturers. 

Exact measurements of the reaction of a photographic 
plate to the stimulus of light or any other sort of energy 
are exceedingly difficult to make, owing to the many factors 
entering into the making of a negative. 

Exposure and development are so linked together in 
effect that it is an exceedingly difficult process to investi- 
gate quantitatively and state results numerically. A great 
deal of progress, however, has been made in the direction of 
solving photographic problems and bringing this field of 
research into the realm of exact science. 

Hurter and Driffield,’ as early as 1890, deduced the funda- 


1 Hurter & Driffield, Journal Society of Chemical Industry, May, 1890. 
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mentals of plate sensitometry which are responsible for the 
bulk of this progress. They demonstrated and proved the 
existence of certain definite relations between exposure and 
development, in addition to evolving a fundamental method 
of graphically showing photographic reactions. 

Sheppard and Mees? re-investigated the entire field of 
precise sensitometry and devised standard methods for the 
application of Hurter and Driffield’s theories, which are the 
basis of present day sensitometry, Mees,® in 1910, first 
suggested the adaptation of this system to x-ray investi- 
gation, 

Tugman,‘ in 1914, further attempted to adapt this system 
to x-ray investigation. His conclusions, however, were 
hampered by the lack of precise methods of obtaining x-ray 
exposures of constant quality at that time (1912-1913). 

This work was continued by Hodgson,® who showed sev- 
eral typical curves of x-ray plates made under precise con- 
ditions of exposure and development. Since this initial 
investigation, an attempt has been made, and is being con- 
tinued, to link these results with those of practical radiog- 
raphy and to demonstrate the exact effect on photographic 
quality of such factors as varying exposure technique, scat- 
tered radiation (diaphragming), screen technique, ete.® 

In order to make clear the terms employed in scientific 
photographie research, the writer thought it would be of 
interest to graphically portray some of the parallel factors 
of precise sensitometry and practical radiography. 

The first factor considered, and one of prime importance, 
is that of contrast. The sensitometric method of demon- 
strating this is shown in Figure 1, which shows a series of 
typical ‘‘H & D’’ curves to 2-rays. 


2‘‘Tnvestigations into the Theory of the Photographie Process,’’ by 8. E. 
Sheppard and C. E. K. Mees. 

3 Journal of the Roentgen Society, July, 1910. 

4Tugman, Journal of the Roentgen Society, October, 1915. 

5 Hodgson, American Journal of Roentgenology, December, 1917. 

4 Hodgson, American Journal of Roentgenology, December, 1918. 
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Each curve is obtained by plotting the optical densities 
of a series of developed silver deposits against the log- 
arithm of the exposures which produced them. This optical 
density is proportional to the mass of developed or reduced 
silver. By means of the special sensitometer’ devised for 
this work it is possible to govern-the recording of data to 
within an error of from 3 to 5%. 

The curves shown in Figure 1 are of sensitometric plates 
developed for varying times. It will be seen that the aver- 
age slope of the curve increases with developing time. In 
fact, it presents an increase in contrast. 

Contrast is that quality of a plate which differentiates 
differences in exposure as differences in density. It will be 
noted that in the curve for 14 minute development, a great 
difference of exposure is required to show a unit difference 
in density. Taking this same density exposure unit and 
applying it to the curve of eight minutes, we see an in- 
crease of six units in density difference, or the second nega- 
tive may be said to have greater contrast. This point is 
illustrated in the radiographs of the rabbit shown in Figure 
II. The contrast secured by short development is so slight 
as to render differentiation in detail practically impossible. 
As development becomes normal the contrast is increased 
but reaches a certain maximum—depending on the plate— 
beyond which there is no gain by increasing the time of 
development. This is due to the fact that prolonged devel- 
opment causes the reduction of silver grains even though 
they are unexposed. 

Thus is this seemingly intangible quality of contrast 
expressed mathematically and studied as a mathematical 
function of exposure—for it need merely be stated as the 
slope of the curve. This at any point may be expressed as 
the tangent to the curve at this point. 

Simultaneously, the effects of varying exposures may be 
studied. In Figure III is shown a series of curves depict- 
ing normal development of negatives given varying expo- 








7 Hodgson, American Journal of Roentgenology, December, 1917, p. 613. 
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sures. It will be seen that as exposure is increased beyond 
normal (normal being when a complete range from zero to 
maximum density is obtained) the density values are such 
that they will transmit very little light although the con- 
trast is not appreciably different. This point is illustrated 
by the radiographic negatives in Figure IV. 

In Figures V and VI, the effect of varying the spark gap 
is shown ;—first in mathematical form, second by a series 
of actual radiographs. It will be noted that the contrast 
increases with increasing x-ray wave length (which in- 
creases as the spark gap or voltage decreases). This is due 
to the combined effects of relative penetration of the sub- 
ject at various voltages and the selective reaction of the 
photographic plate to the varying wave lengths of rays. 

There is undoubtedly considerable drawback to using the 
longer wave lengths in practical roentgenology, due to the 
great increase of exposure necessary. Approximately ex- 
posure changes inversely as the square of the voltage. Not 
only this factor of exposure increase, but the additional 
factor of care necessary in computing the change, must be 
taken into account in deciding on the value of an exposure 
technique involving using a short spark gap. 

In conclusion, we might point out that investigation is 
now under way to study quantitatively the effect of scat- 
tered radiation, for, as we all know, this is of considerable 
importance. 

We hope to present some of the results of certain investi- 
gations at some later time. 

It is to be regretted that it is impossible to render in the 
half-tone illustrations the total scales of densities in the 
original negatives. 
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THE RADIOGRAPHIC DIFFERENTIATION OF 
URETERAL OBSTRUCTION FROM CER- 
TAIN INTRAABDOMINAL LESIONS 


O. 8. Fowuer, M. D. 
Denver 


I became interested twelve years ago in the subject of 
intermittent hydronephrosis, this being described as a kid- 
ney that had become a large hydronephrotic sac, which 
would fill and empty at irregular intervals, if associated 
with temperature and perhaps chills it was then called a 
pyo-hydro-nephrosis; its etiology was usually obscure; 
however, about this time attention was called to certain 
aberrant blood vessels to lower pole of kidney that usually 
crossed the ureteral pelvic juncture and by its pressure 
upon the ureter would produce retention of the urine in the 
kidney and the back pressure from this retention and from 
the secretion of the oncoming watery urine would produce 
a dilation of the kidney pelvis and perhaps of the kidney 
itself with finally destruction of the parenchyma of the 
gland, which always necessitated a nephrectomy. It was 
my hope that a method might be found to diagnose this 
very serious condition before sufficient damage were done 
that would require its removal or even before its function 
had been seriously impaired. 

There was also another class of cases that called my at- 
tention as being possibly in the same category which were 
a considerable number of individuals who had had the 
appendix out in an acute abdominal attack or whose appen- 
dix was called chronic and removed without relief of recur- 
ring attacks of their old pain; these were then usually diag- 
nosed as abdominal adhesions and often successive opera- 
tions were done in the abdomen without beneficial results. 
Aifew of these cases were recognized while yet in the hos- 





*Read hefore the Radiological Society, New Orleans, May 25, 1920. 
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pital as the kidney being the true cause and a nephrectomy 
or other operation done usually with relief. 

I talked this whole subject over with Dr. Geo. Stover, an 
honored member of your society and one of the real pioneers 
in roentgenology in the United States. I wish now to again 
acknowledge my indebtedness to him for his very great help 
and enthusiasm in the development of this method of diag- 
nostic procedure which has proved to be so accurate and 
beneficial. 

Upon questioning these patients I found that they gave 
quite a definite and typical history; the more prominent 
symptoms were: first, that their attacks had recurred many 
times, to me this pointed away from the appendix for when 
the appendix has an actual inflammation it almost surely 
goes to abscess formation unless removed; second, these 
pains usually came on when the patient was upon the feet 
doing some of the heavier household duties, such as wash- 
ing at the tub, sweeping, scrubbing, ironing, reaching up to 
hang a picture or clean a ceiling, sewing at a sewing ma- 
chine, horseback riding or getting a jolt in an automobile 
are very common; with men, in addition to some of the 
above, heavy lifting as in removing a wagon bed or putting 
on a hayrack or shovelling would bring the attacks, in fact 
any muscular effort that would tend to foree the kidneys 
downward. 

The character of the pain is very distinctive, yet it is such 
that it may reasonably be mistaken for an acute appendix, 
but if the kidney is thought of and examined externally the 
diagnosis of appendicitis will rarely be made in this condi- 
tion. The pain, subjectively, upon the right side is usually 
in the high appendix region running into the right loin or 
extending clear through this portion, usually runs down- 
ward along the course of the ureter into the bladder or 
external genital region and often down the inside of the leg 
to the knee, accompanying this there is usually disturbance 
of the stomach and they usually vomit or feel nauseated, 
this is due to two eanses, first because this patient is usually 
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so toxic from continued under-elimination of waste prod- 
ucts, very often they can take almost no food; secondly 
from direct reflexes that cause vomiting in all abdominal 
disturbances. The pain comes on suddenly usually as a 
sharp cutting pain but may come on as a dull, a gradually 
increasing aching pain in the kidney region. I believe al- 
most every patient I have ever seen has found out for him- 
self that relief may be had by lying down and putting on a 
hot water bag or hot stupes, by this the pain is usually re- 
lieved in a few hours to a day or two with a soreness re- 
maining for a few days. This alone in history should 
eliminate the appendix from further consideration. ._Some- 
times a patient will assume the knee chest position, or will 
raise the foot of the bed; I am told by Dr. E. I. Saltsbury 
that in the tropical hospitals it is not an unusual sight in 
the wards to see a half dozen infants in the knee chest posi- 
tion or even standing upon their feet with the head bent 
clear over the bed; it was recognized that these little suffer- 
ers were all afflicted with a pyelitis but it had not been sug- 
gested as to why they had learned to assume this position. 
The history of attacks of pain may go back to early child- 
hood and it is not unusual to have a case who has undergone 
numerous operations in the abdomen; a year ago I saw a 
woman who in sixteen years had had eight abdominal oper- 
ations and still had her original pain for which I was called; 
it is needless to add that she refused further surgery. 

If the pain is in a similar position upon the left side it is 
usually regarded as due to some supposed pelvic lesion even 
though definite lesions here cannot be demonstrated; it is 
often called a pleurisy, especially if there is soreness or 
tenderness under the twelfth rib; it is extremely unfortu- 
nate that there is a pretty firmly fixed belief in the profes- 
sion that almost any abdominal pain may be accounted for 
by some slight misplacement of the uterus or even a normal 
anteflexion may be blamed as making pressure upon the 
bladder; it is so often accepted by the patient as explaining 
all her ills. It is my observation that there is much reason 
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for a better understanding in the profession in regard to 
the pathology of the female pelvic organs. 

There is another very constant symptom and that is the 
expression of the patient’s face, it is a pinched expression 
of chronic suffering and it always leaves the face within a 
few days after relief of the trouble and is a sure evidence 
of a correct diagnosis and a successful operation. There is 
also another observation that I have made many times, in 
fact it is almost constant in women patients, and that is that 
this pain is always worse at menstrual periods. I know of 
no explanation for it unless it is that all discomforts are 
probably worse during the nervous upset of menstruation; 
it undoubtedly has led to an incorrect diagnosis in many 
instances, thinking it had to do with the pelvic organs. 
These patients are nearly always markedly constipated, 
and the filled colon pulls the kidney down with it; they are 
always better after they take a cathartic. 

I wish to emphasize a statement that I have made many 
times and that is that most kidney difficulties are really not 
kidney troubles at all but are simply the effects upon the 
kidney of ureteral difficulties, that is some form of ureteral 
obstruction primarily or secondarily producing various kid- 
ney lesions. This obstruction is produced by mobility of 
the kidney, the mobility may not be more than its normal 
excursion, and my explanation is that it is due to the pro- 
duction of an angulation or kink of the ureter somewhere 
within the radius of the excursion of the kidney, in other 
words some kidneys are extremely mobile and may drop as 
much as four or more inches and yet that kidney not give 
any marked difficulty, provided the ureter has no fixed point 
within this radius and thus is allowed to take up the slack 
ahead of the prolapsed kidney which it will do even as much 
as three or four inches; it does this by the contraction of its 
longitudinal muscle fibers, therefore ptosis itself is of sec- 
ondary importance. The obstruction is always within, at 
most, four inches of the kidney pelvis and usually within 
two inches. I think the old idea of traction upon the renal 
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vessels is of little importance. This fixed point is produced 
by an attachment of the ureter to the surrounding tissues 
or to a vessel or nerve crossing it. 

In abdominal diagnosis this condition of ureteral obstruc- 
tion is more often mistaken for appendicitis if upon the 
right side and if on the left is more often mistaken for 
ovarian or tubal trouble; the tube and ovary are next in 
frequency upon the right side, next in frequency of error 
are the following, adhesions, especially frequent if patient 
has been operated before, peptic ulcer often on account of 
the stomach symptoms from autointoxication and from re- 
flexes; gall bladder is quite common, intestinal obstruction 
and intestinal stasis are occasionally diagnosed. Stone in 
the kidney or ureter is a very common error in ureteral 
obstruction, in fact ureteral obstruction gives an exact pic- 
ture of kidney stone with the exception of the actual scratch- 
ing of the stone and accompanied with blood cells; Mr. 
Lange makes the statement that 85% of the cases brought 
to him suffering with stone symptoms do not show stone 
shadows. They, undoubtedly, are within the scope of my 
findings. Too many x-ray men and general surgeons re- 
gard the kidney as being eliminated when a negative picture 
is taken of the kidney and ureter; it has been my experience 
that only fifty per cent of actual kidney stones are shown 
radiographically unless they are intensified by collargol ab- 
sorption. 

Inasmuch as this ureteral obstruction does not give trou- 
ble when the patient is lying down, it is quite evident there- 
fore that the upright position is the one to be used in en- 
deavoring to demonstrate this lesion; it is for this reason 
that I regard pictures of the kidney and ureter with the 
patient lying down as being without value except to show 
very gross lesions and then they do not show where the 
obstruction is, or what has produced the trouble, therefore 
all patients must be standing upright and the pictures taken 
after jolting upon the heels or after hard coughing to dis- 
locate the kidney downward; external palpation should be 























60 THE JOURNAL OF RADIOLOGY 


also made in the upright position after jolting upon the 
heels. 

The details of the procedure are as follows: first the pa- 
tient is relieved of all street wear and a divided pajama suit 
is put on with only the stockings on the feet; he is now 
measured for height before the upright stereoscopic table; 
this table is left in place while the patient is being cathe- 
terized upon an ordinary examining table, the urine from 
one or both kidneys is collected and the eystoscope is with- 
drawn and the catheters left in the ureters up about the 
middle or slightly above and the patient then stood up be- 
fore the stereoscopic table; the tube has also been adjusted 
and regulated in the meantime, a Luer syringe for each 
kidney has been filled with 8 ec. of 25% Col.; when the radi- 
ologist is ready 4 cc. are injected into upper ureter, and the 
kidney pelvis; now the patient is told to jolt himself upon 
the heels quickly and forcibly, and the catheters are with- 
drawn about three inches and the balance of the fluid is in- 
jected gradually, not too slowly or it might run back around 
the catheter, and not too rapidly or it might produce dam- 
age to the kidney, and when there remains about one ecem. 
the first picture is taken; the remaining collargol is being 
injected before the second picture is taken; the patient is 
then laid down upon his back upon the first table and the 
catheters are plugged and left in position for about five 
minutes, this permits absorption into the stone if one should 
be present; they are then withdrawn and we then wait 
twenty minutes and then take a series of 8 and 10 plates of 
the kidney, the middle ureter, and the pelvic portions of the 
ureter, these latter plates check up for stone shadows, also 
for retention of the collargol in the kidney pelvis and ureter. 
I must emphasize my feeling that the kidney pelvis should 
not be distended unduly in any manner of injecting the 
eollargol, for kidneys have been damaged and patients have 
died from this misconception; let me repeat that the impor- 
tant thing is the ureter and not the extent of damage to the 
kidney itself, this if desired should be learned at a subse- 
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quent examination ; the normal capacity of the kidney pelvis 
and ureter is under 10 eems. Dr. Geo. Stover and I worked 
out years ago that the normal kidney and ureter would 
empty in less time than we could then change plated plates, 
about twenty or twenty-five seconds, and a retention at the 
end of 25 minutes sufficient to show the outlines of the kid- 
ney pelvis is a very gross lesion; this happens quite often, 
I had one destroyed kidney that retained collargol 42 days 
without any collargol having shown in the urine during this 
time. It is also important to watch each urination after 
injection to see when the urine is clear; if there is no 
marked retention it will be clear upon the second urination, 
showing after 12 hours or more is very definite of dam- 
aging retention. This procedure for a diagnosis is of course 
a considerable amount of work for the surgeon and some 
discomfort for the patient, both of which are really not to 
be considered when the patient’s welfare is at stake and the 
possibility of an incorrect diagnosis and an unnecessary 
and perhaps damaging operation may be done without it. 
I do not recall having a patient regret it as they appreciate 
all that is done for their safety. Now after a diagnosis, 
what then? Are you going to tell the patient he or she must 
go on and suffer, as many of our doctors do? If you limit 
your operations to those in common use this is not bad ad- 
vice, for none of them offer better than 50% to 60% of 
chances to be cured or even benefited; the Edebohls is the 
most general one. This fixes the kidney too tightly with 
sutures through the very fragile true capsule and coughing 
or vomiting in coming out of the anaesthetic usually tears 
out those sutures. Other operations, such as making a 
sling with gauze strips and the passing of a suture through 
the kidney parenchyma and the wiping of the kidney with 
earbolic acid, can only be mentioned to protest against them. 
Statistics have been compiled that show that failures to 
either benefit or cure by these operations run from 37% to 
45%, and we must admit that this is a very high percentage 
of failures for any operation. Appreciating this situation 
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in reference to nephropexy I developed ten years ago an 
operation which I hoped would be efficient. I have now 
used it or modifications of it in over two hundred and fifty 
operations and have more than 96% of complete cures and 
with no known complete failures, The important points in 
my operation are: first, the freeing of the ureter in its up- 
per five to seven inches—this relieves all fixed points in the 
ureter, permitting the slack to be taken up; second, the use 
of fascia lata or of fascia taken from the back by extending 
the incision upwards along the spine; third, the diagnosis is 
made altogether before operation and the kidney is not 
stripped of its fatty-fibrous capsule nor is it even delivered, 
in other words an operative diagnosis of kidney is very un- 
satisfactory and to be used only in eases where it is impos- 
sible to get into the ureter with a catheter, these form a 
very small percentage of cases; fourth, upon exposing the 
kidney the ureter is first cleared of all adhesions or attach- 
ments to any surrounding structure, as far down as one can 
reach with the finger; fifth, the fatty fibrous structure which 
surrounds the kidney and extends downward and attaches 
to the posterior wall of the colon is now separated from the 
posterior wall of the colon at a level of the lower pole of the 
kidney, a hemostat is now passed through this from the an- 
terior dissection and thrust through close to the ureter, 
leaving the ureter to the inside and a piece of fascia a half 
inch wide and four inches long and caught in the hemostat 
and earried through this opening in the so-called nephro- 
eolic ligament; a hemostat is now plunged through the tis- 
sues just above the twelfth rib and the two ends of the 
fascia are caught and brought through this opening and 
sewed with chromic catgut to the fascia overlying the inter- 
costal muscles, wound then closed with temporary drainage 
and patient kept in bed for two weeks; is allowed to turn 
from side to side but not sit up or be raised up. 

It is my opinion that the radiologist is in a position very 
often to recognize these kidney patients in cases that have 
been sent to them for an intestinal examination and may 
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often with open minded general surgeons suggest that the 
urinary tract be investigated, I think; however this will not 
always be met with favor but it will gradually gain recog- 
nizance regardless of any or all opposition. 

It is extremely unfortunate that the operation of nephro- 
pexy has gradually fallen into more or less disrepute and it 
is even more unfortunate that many of our profession have 
obtained the idea that to tell a patient that he or she has a 
loose kidney is to make a neurotic out of them, so also would 
any other lesion if we could offer them no relief or discour- 
age them in making an effort to obtain relief, for example, 
we do not hesitate to tell a patient they have syphilis or 
gonorrhea, yet many neurotics are made by this statement 
which is too often based upon a very cursory examination; 
it is therefore my hope to be instrumental in restoring the 
operation of nephropexy to its proper place in modern 
surgery and also to reduce the diagnosis of chronic appen- 
dicitis to its proper proportions which is probably about 
one-tenth to one-fifth of its present occurrence. 
































THE ETIOLOGY OF CARDIO-SPASM 


Rex L. DIVELEy, A. B., M. D. 
Kansas City, Mo. 


In studying this condition let us first review the normal 
anatomy of the esophagus. You will remember this organ 
as a musculo-membranous tube, which lies in the midline of 
the thorax, and courses behind the heart until it reaches 
the diaphragm, at which point it makes an abrupt curve to 
the left and enters the cardiac portion of the stomach. The 
lumen of the organ at this curve is normally only 12-13 mm. 
in diameter, this being by far the smallest portion in its 
course. The musculature is much like that of the intestine, 
being composed of a longitudinal and a cireular layer. Very 
singularly these circular bands are transverse at the upper 
and lower portions of the organ and they have an oblique ar- 
rangement immediately. You will note then that stimulation 
of the entire circular muscular coat would cause a con- 
striction of the lower as well as the upper end with little 
change in the intermediary portion. The constriction of 
the upper portion is not so complete for the reason that the 
lumen at this point is quite large. The nerve supply to this 
organ is derived for the most part from the vagi, but re- 
eeives some fibers from the sympathetic system. These 
form a plexus on the anterior cardiae portion which sends 
fibers to both coats of the musculature and mucous mem- 
brane. 

Cardio-spasm in its true sense is a partial or complete, 
non-malignant constriction of the esophagus seen in the 
lower curve of the organ just a few centimeters from its 
orifice into the stomach. The condition is due to a hyper- 
irritation of the muscular bands. This irritation is not lo 
eal but, due to the peculiar arrangement of the circular mus- 
cle, we find the constriction most marked at the cardiac ori- 
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fice with some narrowing of the lumen in the upper portion 
and dilation in the intermediary area. This dilation is due 
to the internal pressure of the ingested food, the oblique 
circular fibers not being able to retain the contour. In this 
condition, in cases of long standing we find the intermedi- 
ary portion of the esophagus has lost its tone, and the dila- 
tion is very marked. 

The study of the musculature of the esophagus during 
cardio-spasm is most interesting. We have all studied the 
condition in front of the fluoroscope, but Kelly gives some 
most unique findings in studying a case of cardio-spasm 
with the esophageoscope. He states: 

‘*In the examination of the esophagus with the tube, I 
found that the size of the lumen was constantly changing 
on inspiration and expiration. These appearances and 
movements were observed with the end of the tube some 
three em. above the hiatal level and are given as normal. 
But as soon as the tube was introduced so that it came into 
contact with the parts around the hiatus, the lumen was at 
once closed and remained closed until the tube was with- 
drawn a few ems. when the opening and closing began 
again.’’ 

He coneludes that there is an area of hyperasthesia in the 
gullet, and it is to this that the cardio-spasm is due. He 
states further that the etiology of the hyperasthesia is un- 
known. 

Cardio-spasm has been a subject of roentgen study for 
the past twenty years and yet its definite etiology seems to 
be still in dispute. Pyoloro-spasm, a condition very closely 
allied with ecardio-spasm, has been very thoroughly studied 
and at this time is one of our most helpful diagnostic signs 
in lesions of the stomach, duodenum, and gall-bladder. 

I have been fortunate in having a small series of cases in 
which this condition might be studied from a clinical as well 
as a roentgenological standpoint. I have selected three of 
these case histories which are typical and illustrate the few 
conclusions I wish to draw. 
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Case No.1. Mrs. W. Age 62. Chief complaint: Immedi- 
ate regurgitation of ingested food and loss of weight. 

Present Illness: Patient has had indigestion for some 
five years, however not severe. No definite pain at any 
time. For the past six months patient seems to regurgitate 
her food about as fast as ingested. This has been growing 
worse until at the present time she feels that little food 
reaches the stomach. 

Physical Examination: Patient slightly emaciated but 
not particularly weak. No other noteworthy findings. 

Roentgen Examination: Patient was placed in front of 
the fluoroscope and the barium meal given. As the mixture 
passed through the esophagus the outline was clear and no 
irregularities and no spasm were noted. The first portion 
of the meal dropped into the stomach and passed out into 
the small gut through a gaping pyloric sphincter. At this 
time, however, the esophagus clamped down into a typical 
eardio-spasm and it was almost impossible to force by grav- 
ity more of the meal into the stomach. Attention was then 
turned to the stomach which was seen to have a gaping 
pylorus allowing almost one-half of the ingested contents 
to pass into the small intestine, but at this time the pylorus 
also went into a spasm and it was impossible by palpation 
to force more of the meal out of the stomach. With even 
this small amount of barium in the organ it was possible to 
make out a filling defect involving the fundal and cardiac 
portions of the stomach. At the patient’s request an ex- 
ploratory operation was performed and a carcinoma of the 
greater curvature and cardiac portion was found with no 
metastasis in the esophagus. 

Case No.2. Mrs. 8S. Age 42. Chief complaint; inability 
to swallow food, loss of weight. 

Present History: Patient has been troubled with indiges- 
tion for 10 to 12 years. For the past 18 months she has had 
some epigastric pain and. has been unable to swallow her 


food. 
Physical Examination: Practically negative. 
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Roentgen Examination: On fluoroscopic examination a 
considerable portion of the meal was ingested before the 
esophagus went into spasm, then the following picture was 
seen. A filling defect involved the entire length of the 
greater curvature and the pylorus of the stomach, causing 
a patent pyloric sphincter. A stricture of the esophagus 
was noted at the cardiac bend which was not complete but 
allowed only a small amount of food to reach the stomach. 
In this case a carcinoma of the stomach was demonstrated 
by an exploratory operation. 

Case No. 3. Mr. M. Age 27. Patient gave a history of 
inability to swallow his food. Some nausea and vomiting. 
This had lasted over a period of 8 to 10 months. On phys- 
ical examination the patient had some tenderness over 
McBurney’s Point with few other findings of note. 

The roentgenological examination of the esophagus re- 
vealed an intermittent cardio-spasm. The stomach was 
negative as was also the duodenum and small intestine. 
From clinical and roentgen data a diagnosis of chronic 
appendix with a reflex cardio-spasm was made. The ap- 
pendix was removed a few days later and this patient has 
been free from any symptoms of cardio-spasm since the day 
of operation three years ago. 

You will note in the above reeords, as is also true of the 
other eases of this series, that inability to swallow food and 
regurgitation of same was the chief complaint and it was for 
the relief of this symptom that these patients sought med- 
ical aid. 

The etiology of every case of cardio-spasm should be 
carefully worked out before any treatment is instituted. 
Dilation by instrumentation will give temporary relief and 
is often advisable if the patient is weak and emaciated from 
lack of ingested food. Atropine in these cases gives very 
little relief. 

From this study, one’s conclusions are: That cardio- 
spasm is a spastic condition of the lower end of the esoph- 
agus due to a hyperstimulation of the circular muscle bands 
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of this organ, this irritation being a signal or warning of 
some lesion in the gastro-intestinal tract. That cardio- 
spasm is not a primary lesion but a secondary condition to 
some pathological condition further along in the tract, and 
is the result of nature’s effort to exclude the irritating food 
from the diseased part. That in every case of this series 
we have been able to demonstrate a definite organic lesion 
which was causing the cardio-spasm and when this lesion 
was removed the symptoms of the condition were com- 
pletely relieved and roentgen examination of the esophagus 
was negative. 


405 WALDHEIM BLDG. 
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A CASE OF OSTEO-SARCOMA OF THE TIBIA 
WITH EXTENSIVE METASTASES 
REPORT OF TREATMENT 


E. B. KNerr, Sc. D., M. D. 


Radiologist for Research Hospital, Kansas City, Mo. 


The case under consideration is that of a girl thirteen 
years of age who in August, 1917, suffered an injury to her 
left tibia by a fall in which she struck her leg against a 
stone. 

The wound is reported to have promptly healed over, 
leaving a scar and a soreness in the bone felt for a number 
of weeks. While at play with companions near Christmas, 
1917, she received a kick over the same area of the injured 
tibia after which the bone continued painful and began to 
enlarge. May 4, 1918, a radiograph (Fig. 1) was made 
which in some features suggested an infected osteo-myelitis, 
but the proliferation of new bone in a view made with rays 
perpendicular to the line of the shaft pointed to osteo-sar- 
eoma. Nevertheless an incision of the tumor with the expec- 
tation of evacuating pus was made, but only a ‘‘bloody 
spongy discharge’’ was reported. The limb grew rapidly 
worse and crutches were resorted to as the girl could no 
longer support her weight on the affected side, and the 
tumor was very tender. July 14, 1918, she returned to the 
hospital for further study and relief if possible. Radio- 
grams made on that date (Fig. 2) show the destruction of 
bone much more extended and at the same time a rapid 
widening of the zone of osseous proliferation. The charac- 
teristic sun-ray shafts of bony deposit are quite marked, 
and the diagnosis of osteo-sarcoma is unqualifiedly given. 

Amputation was advised by the consultation of physicians 
and surgeons, but a suggestion, that the x-ray be first given 
a trial, was favored. Accordingly a series of daily expo- 
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sures was given from July 16 to the 24th, over all areas 
about the leg from knee to ankle. 

The patient was then allowed to return to her home for 
three weeks. On her return August 17, she was without her 
crutches and greatly improved. The leg was again rayed 
on four consecutive days over as many aspects about the 
tumified portion. On September 6th the patient again re- 
turned and the exposures were repeated. She no longer 
limped, and the tumor was much diminished and entirely 
without pain. 

About eight weeks thereafter, October 22, patient re- 
turned with a lump on her left lower jaw at the angle, and 
a history of having just suffered a siege of severe tooth- 
ache. To relieve this a dentist had extracted the second 
lower left molar, the suspected cause of her toothache. She 
reported the pulling of the tooth was attended by a severe 
hemorrhage which continued for a day or two, and was 
difficult to control. 

A radiograph of the jaw (Fig. 4) showed an area of bone 
absorption under the third unerupted molar, the probable 
cause of the trouble, and not the second molar as had been 
supposed. Evidently here was a metastasis into the jaw 
from the malignancy primary in the tibia. Three sessions 
of treatments as in the case of the tibia resulted in prompt 
subsidence of the tumor and complete disappearance of 
pain. A plate (Fig. 5) made three months later, January 
21, 1919, showed normal bone beginning to fill the field of 
erosions in the jaw. 

Up to this time the patient was steadily increasing in 
weight, and she continued well after the tumor in the tibia 
had responded to the ray. But on January 23, 1919, she 
complained of feeling ill and showed a degree or two of 
temperature above normal. The influenza was prevalent at 
that time, and to check a possible infection of the lungs a 
plate was made. Distributed at wide but relatively regular 
intervals throughout the chest, and in the body of the lungs 
were a number of bright shot-like spots, small lime-infil- 
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trated nodes. Our suspicions were that these were new 
centers of metastases from the tumors of tibia and jaw. 
Three weeks later, February 14, a second plate of lungs was 
made (Fig. 6) and the limy nodules were found to be much 
more numerous, but none larger than of the first plate, and 
were about four to six millimeters in diameter. Forty milli- 
ampere minutes each day for three days were administered 
to cover the whole chest. 

About six weeks later, April 1, patient returned. Plates 
showed the lungs now shot full of the ealeareous nodules, all 
about the size of ordinary shot, and still in no way elustered, 
but distributed at regular intervals. Patient was feeling 
bad and refused further treatment at that time. 

She returned on May 15, 1919. Since her last visit she 
had suffered a severe attack of mumps which left a conspic- 
uous hard tumor mass at the site of the previously affected 
jaw. A radiograph showed the bone again rapidly disinte- 
grating and proliferating externally, causing the conspicu- 
ous hard tumor. A series of three exposures of 50 milli- 
ampere minutes, through 3 millimeters of aluminum, dis- 
tance 9 inches, spark gap 8 inches were given over that side 
of the face. The affected tibia was likewise treated as it 
showed evidence again of bony disintegration and prolifer- 
ation. A small pulsating tumor simulating an aneurism 
appeared over the center of the tumefaction under the skin. 
This was easily compressible and was bandaged. Patient 
returned a week later, Mav 22, 1919, with the tumor of the 
jaw markedly reduced, permitting greatly improved func- 
tion of the jaws. A plate of the chest at that date showed 
some of the calcified shot-like deposits in the lungs in- 
creased in size and taking angular shapes, but there was no 
increase in numbers. Patient was given a series of expo- 
sures over affected tibia, jaw, and spine. 

About two and one-half months later, August 13, patient 
returned, complaining of pain in the right hip. A plate 
showed involvement of the right sacrum, ilium, great tro- 
ehanter, and upper portion of the femur. Also a hard 
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tumefaction of the skull had appeared and a plate showed 
the characteristic ray-like bone proliferation with scattered 
areas of absorption and rarifaction (Fig. 7). 

So here were two new areas of involvement added to our 
troubles. A vigorous course of exposures was administered 
to all these parts as well as to the previously affected areas. 
The tumor of the skull subsided promptly and the pains 
disappeared from the hips but the function of the lower 
limbs was not much improved, and patient limped badly. 

About October 15, patient fell in stepping down a low 
step at her. home and fractured the right femur through the 
neck. The plate shows the upper portion of the femur in- 
volved by neoplasm. She returned to the hospital for obser- 
vation and treatment the following month, with a partial 
paralysis of the right leg. A plate of the spine, made No- 
vember 20, showed the dorsal portion from the 9th to the 
11th vertebra rarefied and involved by neoplasm. <A series 
of exposures of the spine improved the functioning of the 
leg movements but the patient was confined to the wheeled 
chair and bed from the time of the hip fracture. 

December 13th, the right ankle became swollen and pain- 
ful. The condition improved on exposure to the ray, the 
swelling disappearing almost entirely within two weeks. 

Patient continued to improve slowly until January of the 
present year when she began to complain of severe head- 
aches. The ray gave her relief from these after a single 
deep therapy exposure, but they recurred in intervals of 
about two weeks, when exposure again would give prompt 
relief. 

Also about the first of January a swelling appeared over 
the right forehead. This subsided after two exposures to 
the ray. 

In February patient began to fail rather rapidly and be- 
eame bedfast. On February 27 she suffered a spontaneous 
fracture of the left femur at the lower third. Plates (Fig. 
8) showed a marked degree of involvement by neoplasm at 
the site of fracture. An attempt at coaptation of fragments 
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was made and two-exposures of the ray given. Further 
plates (Figs. 9 and 10) made eighteen days after the break 
show a remarkable deposit of calous bone tissue about the 
fracture. After this fracture patient began to fail rapidly, 
at times lapsing into coma from which she would rally for a 
few days, indicating a brain involvement. She died in coma 
on March 25, 1920, two and one-half years after the first in- 
jury to the tibia, or two and one-fourth years after the 
second bruise to the same part, which may have been the 
inducing trauma to light up the neoplasm. 


Summary 


From the time of beginning of treatment to the close, the 
patient received at various portals of entry a total of 150 
exposures, of an average dosage each of 35 milliampere min- 
utes or a total of 5250 milliampere minutes, with a spark 
gap of 6 to 9 inches, and 4 to 5 milliamperes of current, and 
a target-to-skin distance of 10 inches. 

The ray usually filtered through five sheets of aluminum 
of one millimeter thickness each, the filters being reduced 
to three millimeters only on a few initial occasions. At no 
time was any lead protection employed. Notwithstanding 
this extensive dosage never did an erythema develop over 
an area, and there was but slight falling of hair from the 
scalp subsequent to the exposures for the head tumors and 
the brain symptoms of headaches and sleeplessness. 

Patient was of decided blond type. 

All parts of the body were eventually rayed. 

Patient complained a good deal of the ozone of the treat- 
ment room, protesting that it ‘‘sickened’’ her. This was re- 
lieved as much as possible by good ventilation by aid of 
electric fans and open doors. 

A remarkable response to the ray was the prompt dis- 
appearance of pain on its application. Especially notice- 
able was the relief of the headaches and sleeplessness in the 
later months of the patient’s life. 

Possibly an extensive raying of the whole body at the 
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start would have blocked the metastases, rather a severe 
procedure. Possibly a prompt amputation of the leg fol- 
lowed by extensive raying would have saved this life, but 
operative statistics in osteo-sarcoma are far from encour- 
aging. The coma and brain symptoms at the close mark 
the usual course of brain involvement as the final stage of 
metastatic osteo-sarcoma. 
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Fig. 1 


Note the ray-like deposit of bone in lines perpendicular to the shaft at the 
site of tumor. May 4, 1918. 
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¥id.- 2 


Lateral and anterior views of diseased tibia. Note the rapid destruction of 
bone and at the.same time the extensive infiltration of bony deposit about 


the tumor. July 14, 1918 
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Fig. 3 


Lateral and anterior view of diseased tibia. Note the marked improvement 
of bone structure and organization of new cortex following z-ray treatment. 
January 21, 1919. 
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Fig. 4 


Metastasis in the jaw. Note the disappearance of bone tissue and capsule 
under the third unerupted molar. October 23, 1918, 


VOL. 1—6 

















32 THE JOURNAL OF RADIOLOGY 











Fig. 5 


Note the return of bony structures about the third unerupted molar, under 
treatment. January 21, 1919. 
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Fic. 6 
Metastasis to the lymph nodes of.the lungs. 
bodies scattered throughout the lung tissues, 





Note the many minute shot-like 
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Fic. 7 


August 23, 1919. Metastasis to the skull. Note the new bone deposit in 
rays perpendicular to the skull surface, characteristic of osteo-sarcoma. Also 
note the areas of bone rarefaction in other parts of the skull. 
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Fie. 8 


February 27, 1920. Spontaneous pathological fracture of femur at site of a 


new area of involvement. 
treatment. 


Compare Fig. 9 for rapid calous formation under 
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Fia. 9 


March 16, 1920. Eighteen days after fracture. Note rapil bone repair about 
the fracture. Compare Fig. 8. 
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March 16, 1920. 
osteo-sarcoma 











Fig. 10 


Lateral view of the tibia and femur affected with recurrent 




















X-RAY FROM A SURGICAL ASPECT 


H. A. Everett, M. D. 
Lincoln, Neb. 


Practically every paper read before our medical societies 
or presented in the literature on roentgenology has to do 
with the use of the w-ray as a diagnostic rather than a thera- 
peutic aid. 

To one who has watched the development of this partic- 
ular branch of medical science, the evolution from a mere 
plaything in the hands of the medical diletantte and the ec- 
centric medical enthusiast, to a sound and firm position 
among other diagnostic measures has been most interesting. 

As has been hinted in the preceding paragraph those who 
first seized on the roentgen ray were men of small calibre 
and little judgment who adopted it because of its mystery 
and its fascination for the ignorant layman. 

Succeeding years, however, found its use in the hands of 
the student and in the hands of those who felt and saw its 
possibilities. 

Today we have equipment and method fairly well stand- 
ardized and for the most part in use by men as skilled and 
as broad in their reasoning as in any other department of 
medicine. 

The only thing at all disconcerting is the tendency to 
supplant the older methods of exact clinical investigation 
with a more or less mechanical application of the x-ray. 

No matter how great the value of the roentgen findings, it 
ean never supplant the type and form of clinical examina- 
tion begun by Skoda and carried out to its full fruition 
under Neusser in the Vienna school. 

No method of laboratory or mechanical diagnosis can ever 
hope to supplant brains and brains alone. One must not 
only educate the roentgenologist in accurate clinical obser- 
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vation but also educate the clinician as to the value of the 
x-ray results. 

Only when this is done will we be able to get the fullest 
good from roentgenology. 

The internist as always was the first to see the value of 
this new mechanical aid, which is not surprising, for the 
average surgeon travels along a rather narrow groove and 
is not as keen to use his modicum of gray matter as is his 
fellow—the internist. 

It is only of recent years that the surgeon has been much 
better than the dentist. He has relied too much on his me- 
chanical skill and not enough on his diagnostic ability. 

Those of us who are lame in this latter characteristic 
should call in the aid of the roentgen expert and the careful 
internist. Just as soon as this is done the day of the med- 
ical juggler and of the cults will be a thing of the past. 

It has been my pleasure to grow up with one of our skilled 
roentgenologists—-for we began when the x-ray was prac- 
tically in its infaney—have followed many blind trails, but 
by keeping up with the betterments in apparatus and in 
method—with the added knowledge gained by bitter experi- 
ence and with the knowledge gained bv others in the same 
field have arrived at what we think is a fair conception of its 
possibilities and its limitations. 

It is not my purpose to dwell upon tle use of the #-ray in 
a diagnosis but rather to see how far we can go with it as 
surgical procedure. 

Only because of the tremendous improvement in appa- 
ratus that we can apply the roentgen ray surgically. 

It 's with deep regret that I recall my earlier experiences 
with the static machine and the smaller coils. 

Here we had inadequate dosage—no knowledge of proper 
screening or protection of our patient—and the-end result 
was disastrous. We stimulated active neoplasmic growth 
and rendered the last days of our patients almost unbear- 
able from our 2-ray burns and necrosis. 

On account of the number of papers to be read today and 
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because many or most of them have to do with the technique 
of the roentgen ray—lI shall avoid this phase of the subject 
and will be as brief as possible in the exposition of my posi- 
tion in regard to surgical #-ray. 

With this in mind I have purposely omitted wearisome 
ease histories and will only state that I can fully substanti- 
ate my conclusions with the fullest of clinical evidence. 

Before going into the treatment of conditions which for- 
merly were considered wholly surgical I wish to mention a 
recent advance in 2#-ray diagnosis, namely, the injection of 
oxygen into the free peritoneal cavity. 

Not only from the standpoint of diseases of the upper 
abdomen do we gain valuable information otherwise un- 
available but also in the pelvis do we find a clearer, easier 
picture to read; kidneys, gall bladder, spleen, the sub- 
phrenic region, adhesions, the tubes, ovaries, uterus, the 
retroperitoneal region all stand out with startling fineness 
both under the fluoroscope and on the plate. 

Certainly this method must be commended very highly to 
the careful investigator. No one who has not seen its dem- 
onstration can conceive its possibilities. 

Another diagnostic aid neglected by the surgeon, in par- 
ticular, is the raying of the chest in all eases of cancer. One 
should always ray in carcinoma of the breast, and in sar- 
coma, no matter where situated. 

Many a patient apparently fully operable has been sub- 
jected to a useless operation because a picture was not made 
of the chest. 

Too often the plate shows a snow-ball lung where the 
most careful examination of the history and of the patient 
affords nothing abnormal. 

Three recent cases, one of a periosteal sarcoma of the 
lower end of the femur, one an endothelioma of the pelvis 
of the kidney, the other a cancer of the breast, all apparently 
early and operable with no evidence of any systemic inva- 
sion or deterioration; all three showed extensive lung in- 
volvement and so were allowed to finisk out their span of 
life without surgical insull. 
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This dictum, ray all your chests in cancer of whatever 
type or form, should be absolute not only with the a-ray 
expert but also with his colleagues, the internist and the 
surgeon. 

The two earliest applications of the surgical v-ray coming 
to my notice and tentatively adopted by me was the use of 
radiation in epitheliomas and cancer of the breast. At first 
radiation was confined to recurrences and in the vast ma- 
jority of instances produced the sought for local result. In 
spite of this a startling number of individuals died from 
metastasis at some distant point. Here I do not feel it was 
the fault of the surgeon or the roentgenologist but because 
the case came late to both. 

Thanks to Dr. Bloodgood and his intensive propaganda 
patients come to us with earlier diagnosis and are more 
favorable risks from every standpoint. 

I am not prepared to go as far in the application of radi- 
ation as the #-ray enthusiast and prefer to remove the orig- 
inal foeus of cancer invasion together with its drainage 
areas in the most thorough manner and then submit my 
patient to a painstaking course of intelligent radiation. 

Certain of our cases have refused removal of the involved 
regional glands in carcinoma of the breast and face. 

It must be confessed that even in these cases irradiation 
has apparently prevented recurrence and these patients are 
living and well today. 

In contrast to these, those who had a radical operation, 
thorough and painstaking, with removal of drainage areas 
and who refused subsequent x-ray show a greater percent- 
age of recurrences and an earlier mortality. This is true not 
only in my own personal work but also in the cases who 
have come to me from the various large clinics elsewhere in 
the country and whose course to a fatal termination I have 
been privileged and pleased to observe. 

Given the choice, a radical procedure without subsequent 
irradiation or the removal of only the original cancer focus 
with irradiation, certainly I should choose the latter alter- 
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native for myself. No doubt this sounds like surgical heresy 
but I have the facts to support it. 

A possible explanation for this contention lies in the fact 
that the original invading focus of cancer grew but slowly 
and in the face of all the inherent power of resistance the 
organism afforded while the invaded glands are of a younger 
generation and have not the difficulties to contend with that 
the parent focus had. Any roentgenologist will tell you 
that a metastasis will melt under treatment where the pri- 
mary cancer is invulnerable. 

The proper ground to take today is thorough operation 
with thorough irradiation. It is even to be anticipated that 
with improvement of technique the removal of the primary 
focus with subsequent irradiation would become the accept- 
ed therapy. 

Beck of Chicago with his radical operation, with no at- 
tempt to cover denuded areas with skin followed by inten- 
sive radiation, seems to have given us a forward impetus in 
the treatment of late cancer of the breast. 

There is but little to offer in the treatment by 2-ray of 
cancer within the body. Here the condition is at present 
wholly surgical, if anything. Some experimental work has 
been done with radium especially in cancer of the hollow 
viscera and the prostate, perhaps radium will afford some 
result; it is useless to expect anything of irradiation other- 
wise. 

This hope is probably futile for I have yet to see radium 
accomplish anything that the 2-ray will not do better. 

Observation of the end results in a large series of opera- 
tions for sarcoma of the glands of the neck; this includes, of 
course, peritheliomas and endotheliomas; has led me to be- 
lieve that here surgery has no place. 

It did not matter who the operator was—how painstaking, 
eareful, or skillful—a prompt recurrence and a fatal termi- 





nation was the thing to be expected. 
I have yet to see an actual sarcoma of the neck success- 
fully removed; when the patient lives I doubt the diagnosis. 








SURGICAL X-RAY — EVERETT 93 


For many years because of these unfavorable results I have 
not operated on what clinically appeared to be sarcoma of 
the neck. These cases come to me in considerable number 
each year and in every instance they are told that they have 
a better chance without operation. Some have gone else- 
where for operation and are dead from recurrence; while 
those that chose the #-ray and who were not frankly too late 
for any procedure whatsoever, are living and well today. 

It is admitted that the element of error in diagnosis must 
be taken into consideration, and I can say only that clin- 
ically all of these numerous cases were from every stand- 
point—sarcoma. 

For many years the operation for tuberculous glands of 
the neck seemed to me to be unnecessarily mutilating and at 
times unsatisfactory in its end result. Certain patients re- 
fusing surgery, radiation was advised and applied with the 
result that no case of tuberculous glands of the neck is at 
present operated on in our practice. With this exception, 
when the mass is so large that toxic absorption is to be 
feared, or where the gland is so broken down that drainage 
must be done. Under these cireumstances only the removal 
of the largest mass is done or a local abscess is drained. 
The case is then turned over to the x-ray man and an in- 
variable favorable result is obtained. 

Surely no surgeon is justified in doing useless surgery 
when a cure can be performed in an easier and safer way. 

We have extended the use of the ray to those glands sub- 
acute, inflammatory, in nature; following acute throats in 
children, and where the gland has not broken down but per- 
sists over a considerable period of time and where the child 
looks pale and sick and carries some little temperature. 
One or two irradiations will stop the process, and cause the 
absorption of the mass without breaking down on abscess 
formation. 

The use of the cross fire irradiation in selected fibroids, 
or in the myopathiec uterus at the menopause, need not be 
dwelt upon for its value is only too well known. Here a 
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word of caution is necessary; for the x-ray enthusiast seems 
to think that all such cases belong to his department. Much 
harm has been and will be done if your material is not 
studied carefully and as carefully selected. 

One of the most troublesome conditions coming to the gen- 
eral practitioner and later to the surgeon are those unfortu- 
nate neuropaths who are entirely prostrated at the time of 
their monthly period and who are almost completely in- 
capacitated between times. 

Examination shows nothing organically wrong. All sorts 
of procedures are carried out in hope of relief but with no 
result. Surgeons are as helpless as are the internists, 

Cross fire their pelvis as for fibroid until menstruation 
ceases, send the girl away for a few weeks and you are cer- 
tain to be surprised at the rosy, blooming, happy creature 
who comes in to report her condition to you. 

The suecess achieved in the treatment of tuberculous 
glands and with the subacute adenopathies together with the 
known ability of the x-ray to relieve pain led us to try radi- 
ation in carbunele. 

The results startled us and modified our surgical proce- 
dures. 

For years in the greater number of cases, we, as routine, 
removed the entire necrotic or necrosing area; our present 
practice is to make a cruciform incision for drainage and 
for relief of tension and then submit our patient to two or 
three radiations. 

From the time of the first irradiation there is relief from 
pain; a decided lessening of the existent inflammatory infil- 
tration, a rapidly progressing demarcation of the necrosed 


area. 
The temperature and other evidences of toxicity disap- 
pear rapidly and the patient goes on to an uninterrupted 
recovery without much surgery and with a minimum loss of 
time. 
When I hear of or see some unfortunate extremely toxic 
pop-eyed patient going back to one or another of our famous 
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surgical clinics for a second or third operation for the relief 
of their alarming and distressing condition, or when I find 
waiting in my reception room one of my former patients 
from whom I have carefully removed the greater portion of 
the thyroid, when I again examine this patient and admit to 
myself that the condition has been but little, if any, bettered, 
I am forced to conclude that surgery in toxic thyroids does 
not afford the solution of the thyroid problem. 

There are but few conditions in surgery which give such 
wretched and unsatisfactory results; I have never examined 
an operated toxie thyroid whether from my own practice or 
from other clinics and found them free from toxic mani- 
festations. 

Naturally the question arises if medicine and surgery af- 
ford so little, what can be done? 

We are in a position today to answer, much; and again 
we call upon the roentgenologist for aid. 

Careful, cautious irradiation combined with as careful 
management by the internist will obtain results entirely 
satisfactory to the patient and such results as can be 
reached in no other way. 

It is seldom, from my experience, that surgery need be 
resorted to. 

So firmly convinced am I of this that no patient is oper- 
ated on without a thorough trial of irradiation and medicine. 

I have also ealled in my old operated thyroids for further 
observation and treatment, have had determined the type 
and form of intoxication. 

The results of a combination of the 2-ray and properly 
directed medication have closely approached the ideal. 

It is to be hoped that in this paper some of the limitations 
and the possibilities of roentgen therapy have been made 
plain. No attempt has been made to go into detail for that 
would confuse the issue if attempted in the time allotted. 

The surgical 2-ray has an extremely narrow field, due 
care and caution must be used in its application and even 
more caution and care must be used in attempts to extend 
its scope. 
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It must be remembered that in the x-rays we have a pow- 
erful weapon and capable of great harm. Harm not only in 
its use but its misuse. 

Its administration must not be attempted by any but the 
most highly trained and skilled individual. A mere tech- 
nician or one who possesses merely the necessary money to 
purchase the requisite outfit should never attempt roentgen 
therapy. 

You must remember that it takes brains, training, and 
experience to reach the desired results. 


Discussion 


Dr. B. B. Davis, Omaha: I think we have all been very 
much pleased with this paper, which is very moderate and 
shows the writer has been exceedingly fair, not only with 
the roentgenologist, but also with the surgeon. 

Now there are two phases of this question. One of them 
-—the diagnostic element—he touched rather briefly upon; 
and the other is the therapeutic. From the diagnostic 
standpoint, I think all of us agree with the proposition that 
the a-ray is an exceedingly valuable aid in diagnosis. There 
has been more or less trouble and a tendency for some to 
get into lazy habits in diagnosis, and trust too much to the 
a-ray. I have tried to make out a working basis of my rela- 
tionship to the #-ray in reference to diagnosis, and that is 
to take with extreme suspicion a showing in x-ray which is 
not supported by other diagnostic methods. I think it is 
our duty to use all the methods possible in arriving at a 
conclusion. Two or three times I confess I have been 
tripped up very badly by trusting too much to the a-ray, 
which has compelled me to make another classification of 
liars: 

First, we have liars. 

Second, we have d-—---—d liars. 

Third, x-rays that are not interpreted correctly are some- 
times the cause of a bad falling down in diagnosis. 

So-although I use the x-ray right along in every case that 
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seems at all obscure, and we get all the good we can out of 
it, it must conform somewhat to other diagnostic signs in 
order to be accepted. 

I feel as though if the surgeons and x-ray men would get 
together a little better and do a little more teamwork—the 
surgeon going to the 2-ray laboratory and studying the 
plates more; and on the other hand, if the a-ray man would 
reciprocate, and after he has been doing the a-ray work, 
would be present at the operation—I think it would help all 
along the line. 

Passing to the therapeutic side, we surgeons are too much 
inclined to depend upon surgery to remove things, .because 
we have been accustomed to do things in the past. Often- 
times we do surgical operations that might be better treated 
by the x-ray; and on the other hand, the x-ray man is treat- 
ing cases that might better be handled surgically. So we 
must cooperate more than in the past. 

I had the pleasure of seeing and studying a number of 
Beck’s cases which he had photographed, showing the con- 
dition that existed before he began the irradiation by his 
method. It is startling the results he seems to have pro- 
duced, extending over a long enough period to mean some- 
thing. His argument is that the almost impermeability of 
the skin to x-rays shows definitely we must modify our 
methods where the trouble is beneath the skin. 

Take a secondary carcinoma of the breast with a great 
amount of tissue involved. If we would remove the entire 
surface and let the x-ray come in contact with the tissues, I 
think it would accomplish a great deal. 

It seems to me there are several problems here the x-ray 
men and surgeons must work out together. 

I thank you. (Applause.) 

Dr. E. H. Sxrxner, Kansas City, Mo.: I do not think I 
have ever listened to a paper by a surgeon which would 
please the heart of the #-ray man any more than this paper 
of Dr. Everett’s. I do not think I ever heard a paper by a 
surgeon or roentgenologist which showed a more honest 
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and earnest and conservative attitude to both. I think it is 
remarkable that you have in your community here a gentle- 

man and a physician and surgeon who is able to sift out the ; 
true from the untrue. I think it is one of the most splendid 

papers which brings together a lot of facts which have been 
written on extensively by roentgenologists and by surgeons; 

and the Doctor has been able to pick out the wheat from the 

chaff. 

There is one point I want to discuss in the method of 
radiation which has received an impetus through Dr. Beck. 
It is well for us to know certain factors in his method of 
treatment before we are able to judge. Dr. Beck and his 
roentgenologist have never worked with the Coolidge tube 
in deep roentgen therapy. That’s a very significant thing 
to roentgenologists. It may mean nothing to the surgeons. 
The work Dr. Beck has done will have a subsequent report, 
which will probably change, or at least decrease, the hope- 
fulness which I had myself at first when I read his article 
in the 8. G.O. They use a water-cooled tube and a piece of 
paper for filtration. I saw Dr. Eisen in February, and he 
said they had one serious effect in radiating a breast in 
which all of the bony tissue of the ribs had disappeared in 
the radiated part. So they are bound to modify their 
method. 

I think roentgenologists who have used a Coolidge tube 
over a period of years and are able to attack their recur- 
rences with vigor and courage are able to show the same 
results that Dr. Beck shows with removal of the skin. So I 
do not think we ought to judge vet upon the advantages or 
disadvantages of Dr. Beck’s work. It opens up a new field, 
and the discussions of this before the W. S. A. I think I 
find the appreciation of the roentgenologists for that pre- 
sentation, because it gives us courage to go ahead. If we 
do get some reaction upon the skin, this method as presented 
by Dr. Beck gives us courage to go ahead and pursue it 
without fear and with great courage and much vigor. (Ap- 
plause. ) 
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Dr. W. L. Ross, Omaha: I want to congratulate the So- 
ciety on the paper. Those of us who are pioneers in a-ray 
therapy surely feel a great deal of courage. I remember 
the time when I began treating carbuncles I did so with 
great fear and trembling. I had no literature and knew no 
one who was treating carbuncles. Now it is a comfort to 
have even a surgeon say that. 

Wherever you have a local foci of infection, it is all right 
to treat it with the 2-ray; but are you treating a primary or 
secondary infection when you treat your enlarged glands? 
The user of 2-ray therapy does not shoot away with the 
Coolidge tube and think he is done. He must watch his 
results, and if he is not getting the proper results, he must 
think possibly he is treating a secondary infection instead 
of a primary. 

Another thing I wish to thank the Doctor for is the fact 
that he acknowledges and encourages our treating acute 
forms of infection, not only in the treatment of the car- 
buneles of the neck. 

But I want to emphasize early diagnosis is the thing 
sought for today, and we must use every known method, 
either laboratory or physical diagnosis or ease histories, to 
arrive at an early diagnosis. The earlier the diagnosis, the 
quicker the results out of vour x-ray and your surgery. 

I was glad to hear him say a-ray is of value in deep 
seated pelvic organs. Acute infectious diseases are just as 
easily handled with our Coolidge tube and proper treatment 
as those superficially located in the neck. 

Since Dr. Bloodgood taught us to distribute that wide 
knowledge among our patients that we should see a cancer 
early in order to be of great benefit to them, the patients 
are coming to us early with a little lump or any enlarge- 
ment. If it is true that primarily a cancer is a local thing, 
then your chances for doing the patient good in x-ray treat- 
ment are just as advantageous as to the surgeon. Empha- 
size this fact: After a major operation of your cancer of 
the breast and a recurrence on any part of the scar tissue, 
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they will invariably recommend the x-ray instead of a sec- 
ond operation. If x-ray will kill a cancer cell after oper- 
ation, why aren’t we justified in believing it will do the same 
thing before operation? (Applause.) 

Dr. Everett: I want to emphasize the point too few 
surgeons use #-ray therapy, and I want to emphasize the 
point that too many w#-ray men overdo the roentgen therapy. 
I do not believe, Dr. Ross, that any man is justified in treat- 
ing a primary foci of malignancy, especially in the breast, 
by the use of the a-ray. I tried to make it clear that the 
primary foci arose under the greatest of difficulties, and 
hence had an extreme handicap to external influences; while 
the metastasis has much less resistance to external influ- 
ences, and hence would vield to the #-ray. 
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W. S. Lawrence, M. D., Bank of Com- 
merce & Trust Bldg., Memphis. 


Texas 
R. T. Wiuson, M. D., 213 G Ave. W., 
Temple. 
West Virginia 
R. H. Pepper, M. D., 420 Eleventh St., 
Huntington. 
Wisconsin 
A. F. Houptne, M. D., Madison. 
Dominion of Canada 
Manitoba—C. H. BurGER, Winnipeg. 
Saskatchewan—L. J. CARTER, Brandon, 





OVERGAARD. M. D., Omaha. 


Manitoba. 





—————— 











anes 


rntral X-Ray Plates 





are supreme in uniformity, contrast 


and speed. Successful Radiology 


demands these essentials. 


= 


CENTRAL DRY PLATE COMPANY 


H ST. LOUIS, MO. 

































































Case Reports 


FRACTURE OF HUMERUS 


W. WALTER Wasson, M.D. 
Denver, Colorado 
By courtesy of O. M. SHERE, M. D., Denver, Colorado. 


Master A. R. Sex: Male. Age: 10. 


Present Condition: Had arm fractured one year ago in 
auto accident as shown in the accompanying #-ray made at 
the County Hospital, Denver, Colorado, and was so treated. 
Now has wrist drop and some atrophy of the muscles of 
forearm, especially those supplied by musculospiral nerve. 


Roentgen Findings: Now shows an old fracture of hu- 
merus at junction of middle and lower third. No large 
callous. Slight thickening of bone. Thickening about nu- 
trient foramen. 

Operative Findings: Musculospinal nerve caught in the 
middle of callous, completely cutting nerve in two, and 


forming canal which was mistaken for nutrient foramen. 
Nerve attempting to regenerate. Unable to find the distal 


end. 


Subsequent History: Wrist drop has not improved. 
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Posterior anterior and lateral view of arm showing fracture at time of injury. 
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Posterior anterior view of arm after union Lateral view of same arm. 
small amount of. callus, and 
thickening around new 
eanal for nerve. 
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KNIFE BLADE IN BRAIN 


W. Water Wasson, M. D. 
Denver, Colorado 
By courtesy of A. J. Lor, M. D., Denver, Colorado. 


Iiterature: Foreign bodies in the brain common but knife 
blades rare. New Orleans Medical and Surgical Journal, 
March, 1917, page 626. In the Long Island Medical Jour- 
nal, 1916, a case was reported with knife blade broken flush 
with skull. 


Mr. E. 8S. Sex: Male. Age: 56. 
Family History: Negative. 


Previous Illness: June 9, 1917.. Drank steadily until six 
years ago. Typhoid fever twenty-nine years ago. Twenty- 
seven years ago hit or cut on head with revolver or knife, 
thinks it was knife. Was not unconscious, and given no 
medical attention. Scalp healed in two months with no 
other symptoms. Six years ago had attack with left side, 
became stiff and fell over unconscious for hour. Since has 
had pain in right side of head. Had four other attacks, 
lasting about fifteen minutes. Attacks began with sensa- 
tion in left big toe, followed by paralyzed sensation of leg. 
Diagnosed epileptic by neurologist. Has been taking 
bromides. 


Physical Examination: Negative. 


Roentgen Findings: Metallic substance (knife blade), 
penetrating the brain, in posterior part of temporal bone, 
nearly in median line, and slightly on right side. Broken 
off flush with cranium. 


Operative Findings: Found piece of knife blade in sheath 
of longitudinal sinus, with point in brain substance. 


Subsequent History: December, 1920. General condition 
good. Pain in left leg continued for a;time after operation 
and then gradually disappeared. Two years now since 
operation, and no return of epileptic symptoms. 
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Anterior posterior view of head showing piece of knife blade in cortex pointing toward 


right side. 
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Lateral view of head showing piece of knife blade in posterior part of skull. 











FAULTY GROWTH OF RADIUS 


W. Water Wasson, M. D. 
Denver, Colorado 
By courtesy of C. B. LyMan, M. D., Denver, Colorado. 


Miss M. W. Sex: Female. Age: 15. 


Previous Illness: When nine years old sustained frac- 
ture of or near left wrist. Treated and union in usual time. 
January 25, 1919 

Present Condition: Three months ago noticed swelling on 
outer side of elbow accompanied by pain of moderate de- 
gree. The physical examination shows the head of radius 
displaced slightly upward toward humerus, and upon ex- 
tension of joint it impinges against the humerus, causing 
some limitation of motion“of elbow joint. Radius is curved 
outward in its lower third. The usual styloid prominence 
of ulna is not palpable. Lower end of ulna about one inch 
above wrist joint. ‘ : 

Roentgen Findings: Lack of developmentsof*ulna with 
union of lower epiphysis, probably as result‘of injury. Par- 
tial dislocation of elbow joint due to normal growth of 
radius resulting in curvature of radius, and projecting 
backward of head of radius. 

August 6, 1919 


Operative Findings: Resection of an inch of radius in 
the lower third, with approximating the ends, and straight- 
ening radius. Replaced the head of radius and corrected 
partial dislocation of ulna. 

Subsequent History: August, 1920, perfect use of elbow 
and no pain, slight amount of curvature of arm. Slight 
convexity on radial side. 
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This plate shows lateral view of each arm. The left normal. The right shows shortening 


of ulna, and partial dislocation of radius at elbow joint. 
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This plate shows anterior view of both. The right arm shows curvature of radius and 
shortening of ulna with union of lower epiphysis of ulna. 











GASTRIC ULCER AND CANCER 
Case of Each Reported 


JOHN W. SHUMAN, M. D., F. A. C. P. 
Sioux City, Iowa 


The two eases. reported in this article clearly illustrate 
the diagnostic value of radiology. _Both cases were oper- 
ated upon and the operative findings substantiated the clin- 
ical diagnosis. 

Case Number 1. Mr. P. H., age 70 years, of Alton, Iowa, 
was referred by Dr. W. G. Rowley, Sioux City, on Septem- 
ber 27, 1919, complaining of ‘‘a burning sensation in the 
stomach’’. He gave the history of having had ‘‘an ulcer 
diagnosed and cured six years prior by a ‘quack’ M. D. in 
ten days’ time’’. 

Hunger-pain, food-ease, hyperacidity and hypersecretion 
were positive. Radiograms, of the stomach containing 
barium and buttermilk, at 30 minutes, 214, 314 and 4 hours 
in the prone position showed (see Fig. 1) a constant de- 
formity of the lesser curvature, which was interpreted as 
a penetrating gastric uleer. At 1814 hours the head of the 
meal was midway through the transverse colon and a 
‘*fleck’’ (crater of uleer) in about the position of the lesser 
curvature of the stomach. 

The conclusion was drawn that we were dealing with a 
penetrating ulcer of the lesser curvature of the stomach; 
but malignancy was considered on account of the age and 
appearance (mal-nutrition) of the patient and history of 
chronicity. Celiotomy was advised and performed October 
22n’ and ‘‘a perforating ulcer dime-size was found situ- 
ated one-half distance between the pyloric and cardiac end 
of the stomach, on the lesser curvature of the stomach. The 
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same was cauterized and excised and a posterior gastros- 
tomy performed.’’ January 15, 1920, this man had gained 
forty pounds and was feeling ‘‘the best in years’’. 

Case Number 2. Mrs. M. E. G. of Lemon, S. D., very 
weak, age 72, was referred by Dr. W. G. Rowley, Sioux City, 
November 16, 1919, complaining of ‘‘inability to keep food 
down’’ and with the findings of ‘‘a palpable freely movable 
mass in the upper abdomen. She had lost 35 pounds during 
the previous year. 

Radiograms made immediately after the meal, at 30 min- 
utes and at 3%4 hours showed a marked ‘‘filling defect’’ in 
the pre-pyloric portion of the stomach (see Fig. 2). Celi- 
otomy was advised and performed two days later and ‘‘a 
turkey-egg sized mass, cauliflower in appearance, found in- 
side of the stomach attached by a pedicle to the wall of the 
stomach on the lesser curvature’’, 

There were no peri-gastric adhesions or enlarged glands 
noted. The neoplasm was removed and a gastro-enteros- 
tomy made. This mass had evidently acted in a ball-valve 
like manner to occlude the pyloris. The patient died six 
days later. 

The pathological diagnosis of the tumor by Dr. W. G. 
Rowley was adeno-carcinoma. 


FRANCES BLDG. 
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Figure 1 














Figure 2 

















116 THE JOURNAL OF RADIOLOGY 


Roentgenology of Tuberculous Enterocolitis. R. D. Car- 
men, M. D., Rochester. The Journal of the American Med- 
ical Association, May 15, 1920. 

Although tuberculosis does not in every instance furnish 
evidence sufficiently definite to differentiate roentgenolog- 
ically such conditions as caecal malignancy and other forms 
of ulceration, it does furnish definite, early pathology which 
can often be interpreted as probable tuberculosis, and this 
particularly in ‘the presence of definite tuberculous lesions 
elsewhere in the body. As an intestinal lesion, tuberculosis 
is apt to be encountered as an ulcerative hyperthrophic or a 
nodular lesion, generally in the region of the caecum, the 
ascending colon, or the terminal portion of the ileum. Its 
pathology in this zone produces early lesions subject to suc- 
cessful radiographic investigation. 

The roentgen findings are visualized as filling defects and 
irregularities or as the result of spasticity. The bowel may 
fill with constricted lumen or at times with definite gaps. 
Spasticity often manifests itself by the rapid disappearance 
of the barium shadow from the tuberculous area as soon as 
the flow of the enema is discontinued, even while the re- 
mainder of the colon remains filled. The usual barium 
meal by mouth may apparently jump the affected area, fill- 
ing the bowel normally on either side but leaving the tuber- 
culous zone without shadow. This phenomenon has been 
noted by other observers. 

The technic of examination is based upon the usual 
routine barium meal by mouth or the barium enema. The 
author gives decided preference to the latter method. 


Cuas. G. Kertey, M.D. Roentgen-ray Demonstrations of 
Abnormalities of the Gastro-Intestinal Tract in Children. 
American Journal of Diseases of Children, 1920, Vol. 19, 
p. 227. 

The study covers sixty-six cases, age three months to 
fifteen years. 

1. The gastro-intestinal tract of the runabout child has 
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been given credit of being structurally normal and physi- 
cians have been content to examine stools, gastric contents, 
and urine. Roentgen ray studies show that recurrent peri- 
odie vomiting diagnosed as a manifestation of acidosis is 
due in many cases to a dilated ptosed stomach in which 
there is retention and residue long after the feeding period. 
These stomachs may never be empty. 

2. Children who eat unwillingly may have a stomach of 
defective emptying capacity. 

3. The stomach of a normal child empties in from four 
to five and one-half hours. <A five-hour residue means slow 
emptying. 

4. There is a relation between the emptying time of the 
stomach and intestinal stasis. Intestinal stasis retards the 
emptying of the stomach. 

5. Children who were not ill have been studied to check 
these findings. 

6. Ptsosed stomachs, ptsosed colons give symptoms. 

7. Elongated sigmoids usually give no symptoms, but 
weak relaxed abdominal muscles and elongated sigmoids 
are strong predisposing factors. 

8. Barium sulphate in fermented milk is used for colon 
injections. The opaque meal is Bismuth Subcarbonate in 
fermented milk. K. W. Rowe. 


Dr. Eowin G. Davis, Omaha. Recurrent Caleuli Associ- 
ated with Caleulus in Diverticulum and Controclure of Ves- 
ical Arifice. Journal of Surgery, Gynecology and Obstet- 
rics, 1920, p. 503. 

This article is a complete case report of a patient suffer- 
ing from recurrent vesical caleuli. The important and in- 
teresting points to the roentgenologist are connected with 
the value of the part played by the roentgen examination. 

Roentgenograms of the bladder with and without sodium 
bromide used as an opaque media demonstrated the pres- 
ence of a calculus in a diverticulum which was connected 
with the bladder. The calculus seen in the bladder by the 
cystoscope cast no shadow. EK. W. Rowe. 
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A. S. Hyman. Radiography in Artificial Pneumo-perito- 
neum. Medical Record, 1918, Vol. XCVII, p. 100. 

1. Oxygen used for the production of artificial perito- 
neum is often contaminated and to prevent this he advises 
the use of heat and petrolatum. He suggests a simple ap- 
paratus which can be improvised for filtering the oxygen 
through heated vaseline at 59° F. The temperature of the 
gas on introduction is 95-110° F. Low temperatures cause 
shock and collapse. | 

2. The normal abdominal pressure varies from 25 mm., 
minus, of water to 10 mm., plus, at end of inspiration. In 
the injection of gas he uses the pressure to determine the 
amount which is about 200 mm. of water. The amount of 
gas may vary from one liter to eight liters. 

3. The indications for pneumo-peritoneum are: All ob- 
secure lesions involving the liver, spleen, kidneys, and 
uterus. 

4. The opaque medium may be used but he has had no 
particular success with it and gas, in the peritoneum. 


E. W. Rowe. 


Wo. Pusry, M. D. Symposium on Carcinoma. Carci- 
noma from the Standpoint of the Dermatologist and 2-Ray 
Treatment. Intern Clinic, 1920, Vol. IV, 28th Series, pp. 
292-295. 

Chronic irritation is the great cause of skin cancer. Ex- 
posure to the light and weather as people grow older seems 
to cause an increase in the frequency. Epithelioma is likely 
to develop on so-called pre-cancerous spots. Xeroderma 
pigmentosa is caused by light and may be produced by the 
roentgen ray. 

Smoking and syphilis are not the greatest causes of skin 
sancer. Bad teeth and uncleanly mouth hygiene stand first. 
A review of his eases shows that they occur as frequently in 
non-smokers as in smokers. Irritation from syphilis, lupus, 
psoriasis and other chronic processes predispose. 

Occurrence in moles is rare. The dark, blue black mole, 
situated down in the skin, is the dangerous one. 
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Carcinoma and sarcoma can be destroyed with the roent- 
gen ray, the same as any other tissue. To destroy the car- 
cinoma without injuring the patient is the problem. The 
normal tissue has a great resistance to the ray. Carcinoma 
tissue is less resistant than normal tissue. Any localized 
epithelioma on the skin can be destroyed, and the larger as 
well as the smaller can be better treated with the roentgen 
ray than any other method. | 

Carcinoma of the neck from lip or mouth has not been 
satisfactorily treated. Neither has it been satisfactorily 
treated by surgery. In carcinoma of the breast to prevent 
recurrence after removal he insists strongly on roentgen 
treatment. Cases are symptomatically cured and all are 
benefited. 

Carcinoma of cavities of the body give him no hope from 
the roentgen ray. He believes no material good is done. 
Radium does good in cancer of the uterus. Carcinoma of 
the abdomen and lungs gives altogether no satisfaction. 

EK. W. Rowe. 


R. D. Carman, M. D., Rochester. Roentgenology of Tu- 
berculous Enter-Colitis. Journal of the American Medical 
Association, 1920, Vol. 74, No. 20. 

Even when pulmonary tuberculosis is present the early 
clinical history is not sufficient for diagnosis. The roentgen 
ray furnishes the most satisfactory early evidence. The 
roentgen diagnosis is difficult. No pathognomonic signs are 
present. The ilio-caecal region is the portion of the bowel 
most often attacked. If pulmonary tuberculosis is present 
a lesion at this point is probably tuberculous. Necropsies 
show that seventy to ninety per cent of persons having ad- 
vanced tuberculosis have tuberculosis of the intestines. 

The pathology of tuberculosis of the intestines divides 
into three types: (1) Nodular, (2) ulcerative, and (3) fi- 
brous. These types are self-explanatory but nodular tuber- 
culosis of the intestines is not recognizable. The ulcerative 
type is evidenced by irregularity of bowel contour in the 
roentgenogram, in the terminal stage it produces obstruc- 








